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Consult '*Cantents'* for parts of the publication that will meet your specific needs. 
This survey contains useful information for farmers or ranchers, foresters or 

7 . Agronomists; for planners, community decision makers, engineers, developers, 
builders, or homebuyers; for conservationists, recreationists, teachers, ог 


students; to specialists in wildlife management, waste disposal, or pollution cantrol. 


This soil survey is а publication of the National Cooperative Soil Survey, а 
joint effort of the United States Department of Agriculture and other federal 
agencies, state agencies including the Agricultural Experiment Stations, and 
local agencies. The Soil Conservation Service has leadership for the federal 
part of the National Cooperative Soil Survey. In line with Department of Agricul- 
{иге policies, benefits of this program аге available to all, regardless of race, 
color, national origin, sex, religion, marital status, or age. 

Major fieldwork for this soil survey was performed in the period 1966-1976. 
Soil names and descriptions were approved in 1977. Unless otherwise indicat- 
ed, statements in this publication refer to conditions in the survey area in 1976. 
This survey was made cooperatively by the Soil Conservation Service and the 
Kansas Agricultural Experiment Station. It is part of the technical assistance fur- 
nished to the Marshall County Conservation District. 

Soil maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping. 
If enlarged, maps do not show the small areas of contrasting soils that could 
have been shown at a larger scale. 


Cover: Corn on Kennebec silt loam and Muir sllt loam on bottom 
land of a creek. 
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Foreword 


This soil survey contains information that can be used in land-planning pro- 
grams in Marshall County. It contains predictions of soil behavior for selected 
land uses. The survey also highlights limitations and hazards inherent in the 
soil, improvements needed to overcome the limitations, and the impact of se- 
lected land uses on the environment. 

This soil survey is designed for many different users. Farmers, ranchers, 
foresters, and agronomists can use it to evaluate the potential of the soil and 
the management needed for maximum food and fiber production. Planners, 
community officials, engineers, developers, builders, and home buyers can use 
the survey to plan land use, select sites for construction, and identify special 
practices needed to insure proper performance. Conservationists, teachers, stu- 
dents, and specialists in recreation, wildlife management, waste disposal, and 
pollution control can use the survey to help them understand, protect, and en- 
hance the environment. 

Great differences in soil properties can occur within short distances. Some 
soils are seasonally wet or subject to flooding. Some are shallow to bedrock. 
Some are too unstable to be used as a foundation for buildings or roads. 
Clayey or wet soils are poorly suited to use as septic tank absorption fields. A 
high water table makes a soil poorly suited to basements or underground instal- 
lations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map. The 
location of each soil is shown on the detailed soil maps. Each soil in the survey 
area is described. Information on specific uses is given for each soil. Help in 
using this publication and additional information are available at the local office 
of the Soil Conservation Service or the Cooperative Extension Service. 
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John М. Тірріе 
State Conservationist 
Soil Conservation Service 
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Location of Marshall County in Kansas. 


SOIL SURVEY OF MARSHALL COUNTY, KANSAS 


By Paul R. Kutnink, Donald A. Gier, Roger L. Haberman, Donald R. Jantz 


United States Department of Agriculture, Soil Conservation Service, in cooperation with the Kansas Agricultural 
Experiment Station 


Marshall County is on the northern boundary of 
Kansas adjacent to Nebraska. The county has a total 
area of 911 square miles or 583,040 acres. In 1976 the 
population was 13,936, and in Marysville, the county 
seat, the population was 3,890. 

Marshall County was organized in 1855. The western 
two-thirds of Marshall County is in the Bluestem Hills 
land resource area and most of the rest is in the Nebras- 
ka-Kansas Loess-Drift Hills land resource area. The 
Bluestem Hills have deeply entrenched drainageways. 
The soils are generally deep, gently sloping to steep with 
a clayey subsoil. The Nebraska-Kansas Loess-Drift Hills 
generally have deep, nearly level to moderately sloping 
soils with a clayey subsoil. Elevation ranges from 1,090 
to 1,530 feet above sea level. 

Most of Marshall County is drained by three perma- 
nent flowing streams: Big Blue, Little Blue, and Black 
Vermillion Rivers. These streams flow in a southerly di- 
rection. 

Marshall County has a continental climate. Summers 
are hot, and winters are cold. Mean annual temperature 
is 40 to 65 degrees F. Annual precipitation ranges from 
25 to 35 inches. 

The main enterprises in the county are farming and 
ranching. Wheat and sorghum are the main crops. 


General nature of the county 


This section gives general information concerning the 
county. It discusses climate and natural resources. 


Climate 


By L. Dean Bark, climatologist, Kansas Agricultural Experiment Sta- 
tion. 


The climate of Marshall County is the typical continen- 
tal type expected in the interior of a large land mass in 
the middle latitudes. It is characterized by large daily and 
annual variations in temperature. Winters are cold be- 


cause of the frequent outbreaks of air from the Polar 
regions. Winter conditions prevail from December to 
February. Warm temperatures of summer last for about 6 
months every year, and the transition seasons of spring 
and fall are relatively short. The warm temperatures pro- 
vide a long growing season for crops in the county. 

Marshall County frequently receives currents of mois- 
ture-laden air from the Gulf of Mexico. Precipitation is 
heaviest late in spring and early in summer. Most of it 
comes as thunderstorms late in evening or at night. 
Although the total precipitation is generally adequate for 
any crop, its distribution may cause problems in some 
years. Prolonged dry periods of several weeks duration 
are not uncommon during the growing season. А surplus 
of precipitation often produces muddy fields that delay 
planting and harvest operations. 

Tornadoes and severe thunderstorms occur occasion- 
ally in Marshall County; they are usually local and of 
short duration so that risk is small. Hail occurs during the 
warmer part of the year, but it is infrequent and of local 
nature. Crop damage by hail is less in this part of the 
state than it is in western Kansas. 

Table 1 gives data on temperature and precipitation 
for the survey area as recorded at Marysville in the 
period 1949 to 1970. Table 2 shows probable dates of 
the first freeze in fall and the last freeze in spring. Table 
3 provides data on length of the growing season. 

In winter the average temperature is 28.0 degrees F, 
and the average daily minimum temperature is 16.7 de- 
grees. The lowest temperature on record, which oc- 
curred at Frankfort on February 13, 1905, is -35 degrees. 
In summer the average temperature is 76.2 degrees, and 
the average daily maximum temperature is 88.5 degrees. 
The highest recorded temperature, which occured on 
June 25, 1911, is 114 degrees. 

The total annual precipitation is 31.29 inches. Of this, 
23.71 inches, or 76 percent usually falls in April through 
September, which includes the growing season for most 
crops. In 2 years out of 10, the rainfall in April through 
September is less than 20.34 inches. The heaviest 1-day 
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rainfall during the period of record was 6.10 inches at 
Marysville on July 24, 1972. 

Average seasonal snowfall is 19.6 inches. Оп ап ауег- 
age of 25 days, at least 1 inch of snow is on the ground. 
The number of such days varies greatly from year to 
year. 

The sun shines 75 percent of the time possible in 
summer and 60 percent in winter. The prevailing wind is 
from the south. Average windspeed is highest, 13 miles 
per hour, in March and April. 


Natural resources 


Soil is the most important natural resource in the 
county. Livestock that graze the rangeland and crops 
produced are marketable products that are affected by 
the soil. 

Other resources of Marshall County are sand and 
gravel. Sand and gravel are available from deposits in 
the glacial till. 


How this survey was made 


Soil scientists made this survey to learn what soils are 
in the survey area, where they are, and how they can be 
used. They observed the steepness, length, and shape 
of slopes; the size of streams and the general pattern of 
drainage; the kinds of native plants or crops; and the 
kinds of rock. They dug many holes to study soil profiles. 
A profile is the sequence of natural layers, or horizons, in 
a soil. It extends from the surface down into the parent 
material, which has been changed very little by leaching 
or by plant roots. 

The soil scientists recorded the characteristics of the 
profiles they studied and compared those profiles with 
others in nearby counties and in more distant places. 
They classified and named the soils according to nation- 
wide uniform procedures. They drew the boundaries of 
the soils on aerial photographs. These photographs 
show trees, buildings, fields, roads, and other details that 
help in drawing boundaries accurately. The soil maps at 
the back of this publication were prepared from aerial 
photographs. 

The areas shown on a soil map are called map units. 
Most map units are made up of one kind of soil. Some 
are made up of two or more kinds. The map units in this 
survey area are described under "General soil map for 
broad land use planning" and "Soil maps for detailed 
planning." 

While a soil survey is in progress, samples of some 
soils are taken for laboratory measurements and for en- 
gineering tests. All soils are field tested to determine 
their characteristics. Interpretations of those characteris- 
tics may be modified during the survey. Data are assem- 
bled from other sources, such as test results, records, 
field experience, and state and local specialists. For ex- 
ample, data on crop yields under defined management 
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are assembled from farm records and from field or plot 
experiments on the same kinds of soil. 

But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory .data and 
other data have been ‘assembled. ‘The mass of detailed 
information then needs to be organized so that it can be 
used by farmers, rangeland and woodland managers, 
engineers, planners, developers and builders, home 
buyers, and others. ` 


General soil map for broad land use 
planning 


The general soil map at the back of this publication 
shows broad areas that have a distinctive pattern’ ої 
soils, relief; and drainage. Each-map unit on the: general 
soil map is a unique natural landscape: Typically, а map 
unit consists of one or more: major soils and some minor. 
Soils. It is named for the major soils. The soils making up 
one unit can occur in other units but in. a different pat- 
tern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
suitable soils can be identified on the map. Likewise, 
areas where the soils are not. suitable can be identified. 

Because of its small scale, the map is not suitable for 
planning the management of a- farm or field or for select- 
ing a site for a road or building or other structure. The 
soils in any one map unit differ from place to place in 
slope, depth, drainage, and other: characteristics that 
affect management. | 

The names and descriptions of the soils identified on 
the general soil map for this county do not fully agree 
with those of the soils identified on the maps for адја- 
cent counties. Differences result from. a better -knowl- 
edge of the soils, modifications in series concepts, a 
higher or lower intensity of mapping, and variations in 
the extent of the soils in the. counties. 


1. Muir-Eudora-Nodaway 


Deep, nearly level, well drained and moderately well 
drained soils-on flood plains and terraces 


This map unit makes up about 6 percent of the county. 
It is about 32 percent Muir soils, 24 percent Eudora soils, 
17 percent Nodaway soils, and 27 percent minor soils. 

The Muir soils are well drained. They formed in silty 
alluvium on low terraces that are rarely flooded. The 
surface layer typically is very dark brown and very dark 
grayish brown silt loam about 29 inches thick. The sub- 
soil is dark brown, friable silt loam about 16 inches thick. 
The substratum, to a depth of about 60 inches, is dark 
grayish brown silt loam. 

The Eudora soils are well drained. They formed in silty 
alluvium on bottom lands that are rarely or occasionally 
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flooded. The surface layer typically is very dark brown 
and very dark grayish brown silt loam about 14 inches 
thick. The substratum, to a depth of about 60 inches, is 
dark grayish brown silt loam. 

The Nodaway soils are moderately well drained. They 
formed in silty alluvium on bottom lands that are fre- 
quently flooded. The surface layer typically is very dark 
grayish brown silt loam about 8 inches thick. The sub- 
stratum, to a depth of about 60 inches, is stratified, very 
dark grayish brown silt loam. 

The minor soils in this map unit are the frequently 
flooded, moderately well drained Kennebec soils along 
the creeks; the well drained Tully soils on foot slopes; 
and the very poorly drained Wabash soils in low areas. 

The soils in this map unit are mainly used for cultivat- 
ed crops, but some small areas are used for hay and 
pasture. Corn, grain sorghum, wheat, and soybeans are 
the main crops. Flooding is a hazard. Maintaining tilth 
and fertility are concerns in management. 

These soils have good potential for cultivated crops, 
range, and woodland and for openland and woodland 
wildlife habitat. They have fair to poor potential for most 
engineering uses because of flooding. 


2. Wabash-Nodaway-Muir 


Deep, nearly level, very poorly drained, moderately well 
drained, and well drained soils on flood plains and ter- 
races 


This map unit makes up about 4 percent of the county. 
К is about 49 percent Wabash soils, 17 percent 
Nodaway soils, 12 percent Muir soils, and 22 percent 
minor soils. 

The Wabash soils are very poorly drained. They 
formed in clayey alluvium on frequently flooded bottom 
lands. The surface layer typically is black silty clay loam 
about 13 inches thick. The subsoil, to a depth of about 
60 inches, is black, very firm silty clay. 

“Тһе Nodaway soils are moderately well drained. They 
formed in silty alluvium on frequently flooded bottom 
lands. The surface layer typically is very dark grayish 
brown silt loam about 8 inches thick. The substratum, to 
a depth of about 60 inches, is stratified very dark grayish 
brown silt loam. 

The Muir soils are well drained. They formed in silty 
alluvium on rarely flooded low terraces. The surface 
layer typically is very dark brown and very dark grayish 
brown silty loam about 29 inches thick. The subsoil is 
dark brown, friable silt loam about 16 inches thick. The 
substratum, to a depth of about 60 inches, is dark gray- 
ish brown silt loam. 

The minor soils in this map unit are the frequently 
flooded, moderately well drained Kennebec soils along 
creeks; the well drained Tully soils on foot slopes; and 
the moderately well drained Pawnee soils on side 
slopes. 


The soils in this map unit are mainly used for cultivat- 
ed crops, but some small areas are used for hay and 
pasture. Corn, grain sorghum, wheat, and soybeans are 
the main crops. Flooding is a hazard. Drainage and 
maintaining tilth and fertility are concerns in manage- 
ment. 

These soils have good potential for cultivated crops, 
range, and woodland and for openland wildlife habitat. 
They have fair to poor potential for most engineering 
uses because of flooding. 


3. Wymore-Pawnee 


Deep, gently sloping and moderately sloping, moderately 
well drained soils on uplands 


This map unit is on ridgetops and side slopes of up- 
lands that are dissected by drainageways and creeks. 

This map unit makes up about 66 percent of the 
county. It is about 44 percent Wymore soils, 34 percent 
Pawnee soils, and 22 percent minor soils (fig. 1). 

The Wymore soils are moderately well drained. They 
formed in loess on ridgetops and side slopes. The sur- 
face layer typically is black silty clay loam about 6 inches 
thick. The subsoil is about 33 inches thick. The upper 
part is very dark grayish brown, very firm silty clay. The 
middle part is grayish brown, mottled, very firm silty clay. 
The lower part is grayish brown, mottled, firm silty clay 
loam. The substratum, to a depth of about 60 inches, is 
grayish brown, mottled, silty clay loam. 

The Pawnee soils are moderately well drained. They 
formed in clayey glaciai till on ridgetops and side slopes. 
The surface layer typically is very dark brown clay loam 
or clay about 9 inches thick. The subsoil is about 37 
inches thick. The upper part is dark brown, firm clay 
loam. The middle part is dark brown, brown, and dark 
yellowish brown, mottled, very firm clay. The lower part 
is yellowish brown, mottled, very firm clay loam. The 
substratum, to a depth of about 60 inches, is light olive 
brown, mottled, clay loam. 

The minor soils of this map unit are the frequently 
flooded Kennebec soils along creeks; the somewhat 
poorly drained Ladysmith soils on broad ridgetops; the 
well drained, loamy Morrill soils on side slopes; and the 
well drained Tully soils on foot slopes. 

The soils in this map unit are mainly used for cultivat- 
ed crops, but some small areas are used for hay and 
pasture. Grain sorghum, wheat, and soybeans are the 
main crops. Water erosion is a hazard on the gently 
sloping and moderately sloping areas. Controlling ero- 
sion and maintaining tilth and fertility are concerns in 
management. 

These soils have fair to good potential for cultivated 
crops and for openland wildlife habitat. They have good 
potential for range and poor to fair potential for most 
engineering uses because of high shrink-swell potential 
and low strength. 
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Figure 1.—Typical pattern of soils in Wymore-Pawnee map unit. 


4. Wymore-Ladysmith 


Deep, gently sloping and nearly level, moderately well 
drained and somewhat poorly drained soils on uplands 


This map unit makes up about 7 percent of the county. 
It is about 74 percent Wymore soils, 13 percent Ladys- 
mith soils, and 13 percent minor soils. 

The Wymore soils are gently sloping and moderately 
well drained. They formed in loess on ridgetops and side 
slopes. The surface layer typically is black silty clay loam 
about 6 inches thick. The subsoil is about 33 inches 
thick. The upper part is very dark grayish brown, very 
firm silty clay. The middle part is grayish brown, mottled, 
very firm silty clay. The lower part is grayish brown, 
mottled, firm silty clay loam. The substratum, to a depth 
of about 60 inches, is grayish brown, mottled, silty clay 
loam. 

The Ladysmith soils are nearly level and somewhat 
poorly drained. They formed in loess and old alluvium on 
ridgetops and terraces. The surface layer typically is 
black silty clay loam about 9 inches thick. The subsoil is 
about 30 inches thick. The upper part is very dark brown, 


very firm silty clay. The middle part is very dark gray, 
very firm silty clay. The lower part is olive gray, mottled, 
firm silty clay loam. The substratum, to a depth of about 
60 inches, is olive gray, mottled, silty clay loam. 

The minor soils in this map unit are the frequently 
flooded, moderately well drained Kennebec soils along 
drainageways; the somewhat excessively drained Kipson 
soils on side slopes near shale outcrops; and the moder- 
ately well drained Pawnee soils on side slopes. 

The soils in this map unit are mainly used for cultivat- 
ed crops, but some small areas are used for range and 
pasture. Grain sorghum, wheat, and soybeans are the 
main crops. Water erosion is a hazard on the gently 
sloping areas. Controlling erosion and maintaining tilth 
and fertility are concerns in management. 

These soils have good potential for cultivated crops 
and have fair to poor potential for most engineering uses 
because of high shrink-swell potential and low strength. 


5. Pawnee-Shelby-Steinauer 


Deep, gently sloping to moderately steep, moderately 
well drained and well drained soils on uplands 


Marshall County, Kansas 


This map unit makes up about 5 percent of the county. 
К is about 39 percent Pawnee soils, 37 percent Shelby 
soils, 12 percent Steinauer soils, and 12 percent minor 
soils. 

The Pawnee soils are moderately well drained. They 
formed in clayey glacial till on ridgetops and side slopes. 
The surface layer typically is very dark brown clay loam 
or clay about 9 inches thick. The subsoil is about 37 
inches thick. The upper part is dark brown, firm clay 
loam. The middle part is dark brown, brown, and dark 
yellowish brown, mottled, very firm clay. The lower part 
is yellowish brown, mottled, very firm clay loam. The 
substratum, to a depth of about 60 inches, is light olive 
brown, mottled, clay loam. 

The Shelby soils are moderately well drained. They 
formed in clay loam glacial till on convex side slopes and 
narrow ridgetops. The surface layer typically is very dark 
brown and dark brown clay loam about 17 inches thick. 
The subsoil is about 31 inches thick. The upper part is 
brown, firm clay loam. The middle part is mottled, dark 
yellowish brown clay loam. The lower part is mottled, 
dark yellowish brown, grayish brown, and light yellowish 
brown, firm clay loam. The substratum, to a depth of 
about 60 inches, is mottled, light olive brown clay loam. 

The Steinauer soils are well drained. They formed in 
calcareous clay loam glacial till on convex side slopes. 
The surface layer typically is very dark grayish brown, 
calcareous clay loam about 5 inches thick. The next 
layer is yellowish brown, calcareous, friable clay юат 
about 13 inches thick. The substratum, to a depth of 
about 60 inches, is mottled, yellowish brown and pale 
brown, calcareous clay loam. 

The minor soils in this map unit are the frequently 
flooded, moderately well drained Kennebec soils along 
drainageways; the rarely flooded, well drained Muir soils 
on low terraces; and the moderately well drained 
Wymore soils on gently sloping ridgetops. 

About half of the soils in this map unit are used for 
cultivated crops, and most of the rest is used for range, 
hay, and pasture. Grain sorghum, wheat, and soybeans 
are the main crops. Water erosion is a hazard. Control- 
ling erosion and proper range use are concerns in man- 
agement. 

These soils have good potential for range and fair to 
good potential for openland and rangeland wildlife habi- 
tat. They have fair to poor potential for cultivated crops 
and most engineering uses. 


6. Kipson-Tully 


Shallow and deep, moderately steep and moderately 
sloping, somewhat excessively drained and well drained 
soils on uplands 


This map unit makes up about 12 percent of the 
county. № is about 50 percent Kipson soils, 15 percent 
Tully soils, and 35 percent minor soils (fig. 2). 


The Kipson soils are shallow and somewhat exces- 
sively drained. They formed in material weathered from 
silty, саісагеоив shales on upland ridges and side 
slopes. The surface layer typically is very dark grayish 
brown silty clay loam about 9 inches thick. The next 
layer is brown, friable, silty clay loam with common fine 
and medium shale fragments and is about 3 inches thick. 
The substratum is brown shaly silty clay loam with very 
pale brown shale at a depth of about 19 inches. 


The Tully soils are deep and well drained. They 
formed in colluvium on foot slopes along drainageways. 
The surface layer typically is black silty clay loam about 
14 inches thick. The subsoil extends to a depth of about 
60 inches. The upper part is very dark brown, firm silty 
clay loam. The middle part is very dark grayish brown, 
very firm silty clay. The lower part is dark brown and 
brown, very firm silty clay. 

The minor soils in this map unit are the frequently 
flooded, moderately well drained Kennebec soils along 
drainageways and the moderately well drained Pawnee 
and Wymore soils on ridgetops and side slopes. Sogn 
soils, which formed in material weathered from lime- 
stone, are associated with Kipson soils. 

The soils in this map unit are mainly used for range, 
but some small areas are used for cultivated crops. 
Major concerns of range management are related to the 
hazard of erosion. Controlling erosion and proper range 
use are needed. 

These soils have fair to good potential for range and 
for openland and rangeland wildlife habitat. They have 
fair to poor potential for cultivated crops and most engi- 
neering uses. 


Soil maps for detailed planning 


The map units on the detailed soil maps at the back of 
this survey represent the soils in the survey area. The 
map unit descriptions in this section, along with the soil 
maps, can be used to determine the suitability and po- 
tential of a soil for specific uses. They also can be used 
to plan the management needed for those uses. .More 
information on each map unit, or soil, is given under 
"Use and management of the soils.” 

Each map unit on the detailed soil maps represents an 
area on the landscape and consists of one or more soils 
for which the unit is named. 


A symbol identifying the soil precedes the map unit 
name in the soil descriptions. Each description includes 
general facts about the soil, a brief description of the soil 
profile, and a listing of the principal hazards and limita- 
tions to be considered in planning management. 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the underlying material, all the soils of 
a series have major horizons that are similar in composi- 
tion, thickness, and arrangement. 


Зой Зигуеу 


Figure 2.—Typical pattern of soils in the Kipson-Tully тар unit. 


Soils of one series can differ in texture of the surface 
layer or of the underlying material. They also can differ in 
slope, stoniness, salinity, wetness, degree of erosion, 
and other characteristics that affect their use. On the 
basis of such differences, а soil series is divided into so// 
phases. Most of the areas shown on the detailed soil 
maps are phases of soil series. The name of a soil 
phase commonly indicates a feature that affects üse or 
management. For example, Pawnee clay loam, 1 to 4 
percent slopes, is one of several phases in the Pawnee 
series. 

Some map units are made up of two or more major 
soils. These map units are called soil complexes, soil 
associations, or undifferentiated groups. There are no 
associations or undifferentiated groups in this survey. 

A soil complex consists of two or more soils in such 
an intricate pattern or in such small areas that they 
cannot be shown separately on the soil maps. The pat- 
tern and proportion of the soils are somewhat similar in 
all areás. Kipson-Sogn silty clay loams, 5 to 25 percent 
slopes, is an example. 

Most map units include small scattered areas of soils 
other than those for which the map unit is named. Some 


of these included soils have properties that differ sub- 
stantially from those of the major soil or soils. Such 
differences could significantly affect use and manage- 
ment of the soils in the map unit. The included soils are 
identified in each map unit description. Some small areas 
of strongly. contrasting soils are identified by a special 
symbol on the soil maps. 

This survey includes miscellaneous areas. Such areas 
have little or no soil material and support little or no 
vegetation. Pits is an example. Miscellaneous areas are 
shown on the soil maps. Some that are too small to be 
shown are identified by a special symbol on the soil 
maps. 

The names and descriptions of the soils identified on 
the detailed soil maps for this county do not fully agree 
with those of the soils identified on the maps for adja- 
cent counties. Differences result from a better knowl- 
edge of the soils, modifications in series concepts, a 
higher or lower intensity of mapping, and variations in 
the extent of the soils in the counties. 

Table 4 gives the acreage and proportionate extent of 
each map unit. Other tables (see "Summary of tables") 
give properties of the soils. and the limitations and capa- 
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bilities for many uses. The Glossary defines many of the 
terms used in describing the soils. 


Ea—Eudora silt loam. This nearly level, well drained 
Soil is on bottom lands that are rarely or occasionally 
flooded. Individual areas are irregular in shape and range 
from 10 to 600 acres. 


Typically, the surface layer is very dark brown and very 
dark grayish brown silt loam about 14 inches thick. The 
substratum, to a depth of about 60 inches, is dark gray- 
ish brown silt loam (fig. 3). In places the surface layer is 
sandy loam. 


Included with this soil in mapping are small areas of 
moderately well drained Nodaway soils and well drained 
Muir soils. The Nodaway soils are in lower areas that are 
frequently flooded, and the Muir soils are on higher ter- 
races that are rarely flooded. These soils make up 5 to 
15 percent of the unit. 


Figure 3.—Profile of Eudora silt foam. This soil formed in silty 
alluvium on bottom land. 


Permeability is moderate, and available water capacity 
is high. Surface runoff is slow. Natural fertility is high. 
Shrink-swell potential is low. The surface layer is friable 
and easily tilled through a fairly wide range of soil mois- 
ture. 


Most areas of this soil are farmed. This soil has good 
potential for cultivated crops, pasture, rangeland, and 
woodland and for openland and woodland wildlife habi- 
tat. This soil has fair potential for most engineering uses. 

This Eudora soil is well suited to corn, soybeans, 
wheat, and grain sorghum, and to grasses and legumes 
for hay and pasture. Minimum tillage and returning crop 
residue to the soil help improve fertility, maintain tilth, 
and increase infiltration. 

This soil is well suited to range. Overgrazing reduces 
the vigor and growth of the grasses. Proper stocking 
rates, uniform distribution of grazing, and deferred graz- 
ing help keep the range in good condition. 

This soil is well suited to trees, and a few areas 
remain in native woodland. Tree seeds, cuttings, and 
seedlings survive and grow well if competing vegetation 
is controlled or removed. This can be accomplished by 
Site preparation, controlled burning, spraying, and cutting 
or girdling. Hazards or limitations are not a concern 
when planting and harvesting trees. 

This Eudora soil has a severe limitation for dwellings 
because of flooding. Dikes, levees, and other structures 
help protect the soil from flooding. It has a moderate 
limitation for septic tank absorption fields and a severe 
limitation for sewage lagoons because of flooding. It has 
a severe limitation for local roads and streets because of 
frost action. The severity of frost action can be reduced 
by strengthening or replacing the base material. 

This soil is in capability class |. 


ба--беагу silt loam, З to 7 percent slopes. This 
moderately sloping, well drained soil is on convex side 
slopes. Individual areas are irregular in shape and range 
from 10 to 50 acres. 


Typically, the surface layer is very dark brown silt loam 
about 9 inches thick. The subsoil is about 37 inches 
thick. The upper part of the subsoil is dark brown silty 
clay loam. The middle part is brown and reddish brown, 
firm silty clay loam. The lower part is yellowish red, firm 
silty clay loam. The substratum, to a depth of about 60 
inches, is brown silty clay loam. In places the. depth to 
зћаје is 40 to 60 inches. 

Included with this soil in mapping are small areas of 
moderately well, drained Pawnee and Wymore soils. The 
Pawnee soils are on the lower. part of slopes, and the 
Wymore soils аге оп the upper рай. of slopes and on 
broad ridgetops above this Geary soil. These inclusions 
паке up 5 to 10 percent of the unit. 

Permeability is moderately slow, and available water 
capacity is high. Surface runoff is medium. Natural fertil- 
ity is high. Shrink-swell potential is moderate. The sur- 


face layer is friable and easily tilled through a fairly wide 
range of soil moisture. 

About half of the areas of this soil are farmed, and 
most of the rest is in range or pasture. This soil has 
good potential for range and pasture. It has fair potential 
for cultivated crops and for ореталд and rangeland wild- 
life habitat. This soil has fair potential for most engineer- 
ing uses. 

This soil is moderately well suited to corn, soybeans, 
and small grain and to grasses and legumes for hay and 
pasture. If the soil is used for cultivated crops, there is a 
hazard of erosion. Minimum tillage, grassed waterways, 
terraces, and farming on the contour help prevent exces- 
sive soil loss. Returning crop residue to the soil helps 
improve fertility, reduce crusting, and increase infiltration. 

This Geary soil is well suited to range. Overgrazing 
reduces the vigor and growth of the grasses. Proper 
stocking rates, uniform distribution. of grazing, and de- 
ferred grazing help keep the range in good condition. 

This soil has moderate limitations for dwellings be- 
cause of low strength and moderate shrink-swell poten- 
tial. Using properly designed and reinforced foundations, 
installing foundation drains, and. backfilling with porous 
material help prevent structural damage caused by 
shrinking and swelling of the soil and low strength. This 
soil has a severe limitation for septic tank absorption 
fields because of moderately slow permeability. Increas- 
ing the size of the absorption field and installing perim- 
eter drains around the absorption field help improve the 
functioning of septic tank systems. This soil has moder- 
ate limitations for sewage lagoons because of slope and 
seepage. Sealing the lagoon helps to reduce seepage. 
The soil has a severe limitation for local roads and 
streets because of low strength. The severity of this 
limitation can be reduced by strengthening or replacing 
the base material. 

This soil is in capability subclass llle. 


Ka—Kennebec silt loam. This nearly level, moderate- 
ly well drained soil is on flood plains of streams. It is 
subject to frequent flooding for brief periods. It is on 
long, irregularly shaped areas adjacent to stream chan- 
nels. Areas range from 10 to 160 acres. 

Typically, the surface layer is very dark brown silt loam 
about 34 inches thick. The next layer is very dark grayish 
brown, friable silt loam about 13 inches thick. The sub- 
stratum, to a depth of about 60 inches, is dark gray silty 
clay loam. In places the surface layer is clay loam. 

Included with this soil in mapping are small areas of 
Muir and Tully soils. Muir soils are on alluvial terraces 
that rarely flood. Tully soils have a clayey subsoil and 
are on foot slopes of adjacent uplands. These inclusions 
make up about 2 to 15 percent of this map unit. 

Permeability is moderate, and available water capacity 
is high. Surface runoff is slow. Natural fertility is high. 
Shrink-swell potential is moderate. The surface layer is 
friable, and tilth is good. The seasonal high water table is 
at a depth of 30 to 60 inches, generally from November 
to May. 
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About half of the areas of this soil are farmed, and 
most of the rest is in range or pasture. This soil has 
good potential for crops, range, pasture, and woodland 
and for openland and woodland wildlife habitat. It has 
poor potential for most engineering uses. 

This soil is well suited to corn, soybeans, wheat, and 
grain sorghum and to grasses and legumes for hay and 
pasture. Minimum tillage and returning crop residue to 
the soil help improve fertility, maintain tilth, and increase 
infiltration. 

This Kennebec soil is well suited to range. Overgrazing 
reduces the vigor and growth of the grasses. Proper 
Stocking rates, uniform distribution of grazing, and de- 
ferred grazing help keep the range in good condition. 

This soil is well suited to trees, and a few areas 
remain in nativo woodland. Tree seeds, cuttings, and 
seedlings survive and grow well if competing vegetation 
is controlled or removed. This can be accomplished by 
site preparation, controlled burning, spraying, and cutting 
or girdling. Hazards or limitations are not a concern 
when planting and harvesting trees. 

This soil has a severe limitation for dwellings, septic 
tank absorption fields, sewage lagoons, and local roads 
and streets because of flooding. Dikes, levees, and other 
structures help protect this soil from flooding. 

This soil is in capability subclass llw. 


Kb—Kennebec silt loam, channeled. This nearly 
level, moderately well drained soil is on flood plains of 
streams. It is subject to frequent flooding of brief dura- 
tion. It is on long, irregularly shaped areas dissected by 
stream channels. Areas range from 10 to 60 acres. 

Typically, the surface layer is black silt loam about 32 
inches thick. In places the surface layer is silty clay 
loam. The next layer is very dark gray silt loam about 8 
inches thick. The substratum, to a depth of about 60 
inches, is very dark gray silty clay loam. Small areas of 
this soil have free carbonates throughout. 

Included with this soil in mapping are small areas of 
Muir and Tully soils. Muir soils are on alluvial terraces 
that rarely flood. Tully soils have a clayey subsoil and 
are on foot slopes of adjacent uplands. These inclusions 
make up about 2 to 10 percent of this map unit. 

Permeability is moderate, and available water capacity 
is high. Surface runoff is slow, and natural fertility is high. 
Shrink-swell potential is moderate. The surface layer is 
friable, and tilth is good. The seasonal high water table is 
at a depth of 30 to 60 inches, generally from November 
to May. 

Most areas of this soil are in range, pasture, or wood- 
land. This soil has good potential for pasture, range, and 
woodland and for орепіапа and woodland wildlife habi- 
tat. It has poor potential for cultivated crops and most 
engineering uses. 

This soil is poorly suited to cultivated crops. It is dis- 
sected by stream channels, leaving small areas that are 
not readily accessible and that are subject to frequent 
flooding. This soil is well suited to grasses and legumes 
for hay and pasture. 
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This Kennebec soil is well suited to range. Overgrazing 
reduces the vigor and growth of the grasses. Proper 
stocking rates, uniform distribution of grazing, and de- 
ferred qrazing help keep the range in good condition. 

This 501 (5 well suited to trees, and a few areas 
remain in native woodland. Tree seeds, cuttings, and 
seedlings survive and grow well if competing vegetation 
is controlled or removed. This can be accomplished by 
site preparation, controlled burning, spraying, and cutting 
ог girdling. Hazards or limitations are not a concern 
when planting and harvesting trees. 

This soil has a severe limitation for dwellings, septic 
tank absorption fields, sewage lagoons, and local roads 
and streets because of flooding. Dikes, levees, and other 
structures help protect this soil from flooding. 

This soil is in capability subclass Vlw. 


Kc—Kipson-Sogn silty clay loams, 5 to 25 percent 
slopes. This map unit consists of moderately sloping to 
moderately steep, somewhat excessively drained soils 
on upland ridges and side slopes. Individual areas are 
irregular in shape and range from 20 to more than 1,000 
acres. Areas consist of 60 to 75 percent Kipson soil and 
10 to 20 percent Sogn soil. The Kipson soil is on narrow 
convex ridgetops and side slopes along drainageways. 
The Sogn soil is on broader, less sloping ridgetops and 
benches. The two soils are so intricately mixed, or areas 
are so small in size, that it is not practical to separate 
them in mapping. 

Typically, the Kipson soil has a surface layer of very 
dark grayish brown silty clay loam about 9 inches thick. 
The next layer is brown, friable silty clay loam that has 
common fine and medium shale fragments and is about 
3 inches thick. The substratum is brown shaly silty clay 
loam with very pale brown shale at a depth of about 19 
inches (fig. 4). In places the soil is clayey below the 
surface layer, and depth to shale is more than 20 inches. 

Typically, the Sogn soil has a surface layer of very 
dark brown silty clay loam about 14 inches thick. Lime- 
stone is at a depth of 14 inches. In some places the soil 
is calcareous. 

Included with these soils in mapping, and making up 
about 5 to 20 percent of the unit, are small areas of 
Pawnee, Тийу, and Wymore soils, and shale and lime- 
stone outcrops. Pawnee, Tully, and Wymore soils have a 
clayey subsoil and are more than 60 inches deep. 
Pawnee and Wymore soils are on ridgetops. Tully soils 
are on foot slopes. Shale outcrops make up some of the 
Steeper areas and breaks. Rock outcrops are at irregular 
intervals in areas with limestone ledges. 

Permeability is moderate for the soils in this map unit. 
Available water capacity is low for the Kipson soil and 
very low for the Sogn soil. Surface runoff is rapid. Shrink- 
swell potential is moderate. The root zone extends to 
shale or limestone bedrock. 

Most areas of these soils are in rangeland. These soils 
have fair to good potential for range. They have fair 
potential for pasture, poor potential for cultivated crops, 


and fair to poor potential for openland and rangeland 
wildlife habitat and most engineering uses. 


The soils in this unit are better suited to range and 
pasture than to other uses (fig. 5). Major concerns of 
range management are the hazard of erosion and low 
and very low available water capacity. The soils are 
somewhat droughty. Overgrazing reduces the protective 
cover and causes deterioration of the plant community. 
Under these conditions the more desirable grasses are 
replaced by less productive mid and short grasses and 
weeds. Proper stocking rates, uniform grazing distribu- 
tion, timely deferment of grazing, and a planned grazing 
system help keep the range and soil in good condition. 
Potential pond reservoir sites are few and are confined 
to areas where the depth to bedrock is not a limitation, 
generally in drainageways in the less sloping areas. 

Because of depth to bedrock, the Kipson soil has a 


moderate limitation for dwellings without basements and 
the Sogn soil has a severe limitation. Both soils have 


Figure 4.—Profile of Kipson silty clay loam, a shallow soil formed in 
calcareous shale. Most areas of this soil are in native grass. 
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Figure 5.—Baled native grass оп Kipson-Sogn silty clay loams, 5 to 25 percent slopes. 


severe limitations for septic tank absorption fields and 
sewage lagoons because of the depth to rock and the 
slopes. However, sewage lagoons can be located on the 
less sloping, deeper included soils. Because of depth to 
bedrock, the Kipson soil has a moderate limitation for 
local roads and streets and the Sogn soil has a severe 
limitation. 
These soils are in capability subclass Vis. 


La—Ladysmith silty clay loam. This nearly level, 
somewhat poorly drained soil is on broad ridgetops and 
terraces. Individual areas are irregular in shape and 
range from 30 to several hundred acres. 

Typically, the surface layer is black silty clay loam 
about 9 inches thick. The subsoil is about 30 inches 
thick. The upper part of the subsoil is very dark brown, 


very firm silty clay. The middle part is very dark gray, 
very firm silty clay. The lower part is olive gray, mottled, 
firm silty clay loam. The substratum, to a depth of about 
60 inches, is olive gray, mottled silty clay loam. In places 
the subsoil is browner, and areas are gently sloping. 

Permeability is very slow, and surface runoff is slow. 
The available water capacity, natural fertility, and shrink- 
swell potential are high. In places this soil has a perched 
seasonal high water table above the subsoil during wet 
periods. 

Most areas of this soil are farmed. This soil has good 
potential for cultivated crops, pasture, and rangeland and 
for openland and rangeland wildlife habitat. It has poor 
potential for most engineering uses. 

This soil is well suited to soybeans, grain sorghum, 
wheat, and to grasses and legumes for hay and pasture. 
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The subsoil fails to release water readily for plants, and 
the soil is droughty during extended periods of low rain- 
fall. Corn and other crops may be damaged during dry 
periods. Minimum tillage, farming on the contour, and 
returning crop residue to the soil help to maintain fertility, 
reduce crusting, and increase infiltration. 

This soil is well suited to range. Overgrazing reduces 
the vigor and growth of the grasses. Proper stocking 
rates, uniform distribution of grazing, and deferred graz- 
ing help keep the range in good condition. 

This soil has severe limitations for dwellings because 
of high shrink-swell potential and low strength. Using 
properly designed and reinforced foundations, installing 
foundation drains, and backfilling with porous material 
help prevent structural damage caused by shrinking and 
swelling and low strength. This soil has a severe limita- 
tion for septic tank absorption fields because of the very 
slow permeability. It has slight limitations for sewage 
lagoons. К has severe limitations for local roads and 
streets because of low strength and high shrink-swell 
potential. The severity of these limitations can be re- 
duced by strengthening or replacing the base material. 

This soil is in capability subclass Ils. 


Ma—Morrill loam, 1 to 4 percent slopes. This gently 
sloping, well drained soil is on upland ridgetops. Individu- 
al areas are irregular in shape and range from 10 to 30 
acres. 

Typically, the surface layer is very dark brown loam 
about 12 inches thick. The subsoil is about 31 inches 
thick. The upper part of the subsoil is very dark grayish 
brown, friable clay loam. The lower part is reddish brown, 
firm and friable sandy clay loam. The substratum, to a 
depth of about 60 inches, is dark brown sandy loam. 

Included with this soil in mapping are small areas of 
Ortello, Pawnee, and Wymore soils. Pawnee and 
Wymore soils are on the upper part of side slopes. 
Ortello soils are on the lower part of slopes. These 
inclusions make up 5 to 15 percent of this unit. 

Permeability is moderately slow, and surface runoff is 
medium. Available water capacity and natural fertility are 
high. Shrink-swell potential is moderate. The surface 
layer is friable and easily tilled through a fairly wide 
range of soil moisture. 

About 60 percent of the areas of this soil is farmed, 
and most of the rest is in range or pasture. This soil has 
good potential for cultivated crops, range, and pasture 
and for орепјапа and rangeland wildlife habitat. It has 
fair to good potential for most engineering uses. 

This soil is well suited to small grains, soybeans, and 
to grasses and legumes for hay and pasture. The areas 
of this soil that are cultivated have a hazard of soil 
blowing and water erosion. Minimum tillage, grassed wa- 
terways, terraces, contour farming, and a conservation 
cropping system help prevent excessive soil loss. Re- 
turning crop residue to the soil helps to improve fertility, 
reduce crusting, and increase infiltration. 
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This Morrill soil is well suited to range. Overgrazing 
reduces the vigor and growth of the grasses. Proper 
stocking rates, uniform distribution of grazing, and de- 
ferred grazing help keep the range in good condition. 

This soil is moderately well suited to trees, and a few 
areas remain in native woodland. Tree seeds, cuttings, 
and seedlings survive and grow well if competing vegeta- 
tion is controlled or removed. This can be accomplished 
by site preparation, controlled burning, spraying, and cut- 
ting or girdling. Hazards or limitations are not a concern 
when planting and harvesting trees. 

This soil has moderate limitations for dwellings be- 
cause of low strength and a moderate shrink-swell po- 
tential. Using properly designed and reinforced founda- 
tions, installing foundation drains, and backfilling with 
porous material help prevent structural damage caused 
by shrinking and swelling of the soil and low strength. 
This soil has a severe limitation for septic tank absorp- 
tion fields because of the moderately slow permeability. 
increasing the size of the absorption field and installing 
perimeter drains around the absorption field help im- 
prove the functioning of the septic tank systems. This 
soil has moderate limitations for sewage lagoons be- 
cause of slope and seepage. Sealing the lagoon helps 
reduce seepage. This soil has a severe limitation for 
local roads and streets because of low strength. The 
severity of this limitation can be reduced by strengthen- 
ing or replacing the base material. 

This soil is in capability subclass Пе. 


Mb—Morrill loam, 4 to 8 percent slopes. This slop- 
ing, well drained soil is on convex side slopes. Individual 
areas are irregular in shape and range from 5 to 20 
acres. 

Typically, the surface layer is very dark brown foam 
about 12 inches thick. The subsoil is about 31 inches 
thick. The upper part of the subsoil is very dark grayish 
brown, friable clay loam. The lower part is reddish brown, 
firm and friable sandy clay loam. The substratum, to a 
depth of about 60 inches, is dark brown sandy loam (fig. 
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Included with this soil in mapping are small areas of 
Опећо, Pawnee, and Wymore soils. Pawnee and Ortello 
soils occur anywhere within the areas. Pawnee and 
Wymore soils are on the upper part of side slopes, and 
Ortello soils are on the lower part of side slopes. These 
inclusions make up 5 to 15 percent of the unit. 

Permeability is moderately slow, and surface runoff is 
medium. Available water capacity and natural fertility are 
high. Shrink-swell potential is moderate. The surface 
layer is friable and easily tilled through a fairly wide 
range of soil moisture. 

About half of the areas of this soil are farmed, and 
most of the rest is in range or pasture. This soil has fair 
potential for cultivated crops. It has good potential for 
range and pasture and for openland and rangeland wild- 
life habitat. It has fair to good potential for most engi- 
neering uses. 


Figure 6.—Profile of Morrill loam, 4 to 8 percent slopes. This soil 
formed in glacial tili. 


This soil is moderately well suited to small grains, 
soybeans, and to grasses and legumes for hay and pas- 
ture. If this soil is used for cultivated crops, there is a 
hazard of erosion. Minimum tillage, grassed waterways, 
terraces, contour farming, and a conservation cropping 
system help prevent excessive soil loss. Returning crop 
residue to the soil helps improve fertility, reduce crusting, 
and increase infiltration. 

This Morrill soil is well suited to range. Overgrazing 
reduces the vigor and growth of the grasses. Proper 
stocking rates, uniform distribution of grazing, and de- 
ferred grazing help keep the range in good condition. 

This soil is moderately well suited to trees, and a few 
areas remain in native woodland. Tree seeds, cuttings, 
and seedlings survive and grow well if competing vegeta- 
tion is controlled or removed. This can be accomplished 
by site preparation, controlled burning, spraying, and cut- 
ting or girdling. Hazards or limitations are not a concern 
when planting and harvesting trees. 
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This soil has moderate limitations for dwellings be- 
cause of low strength and moderate shrink-swell poten- 
tial. Using properly designed and reinforced foundations, 
installing foundation drains, and. backfilling with porous 
material help prevent structural damage caused by 
shrinking and swelling of the soil and low strength. This 
soil has a severe limitation for septic tank absorption 
fields because of the moderately slow permeability. In- 
creasing the size of the. absorption field and installing 
perimeter drains around the absorption field help im- 
prove the functioning of the septic tank systems. This 
soil has moderate limitations for sewage lagoons be- 
cause of slope and seepage. Sealing the lagoon helps 
reduce seepage. This soil has a severe limitation for 
local roads and streets because of.low strength. The 
severity of this limitation can be reduced by strengthen- 
ing or replacing the base material. 

This soil is in capability subclass Ше. 


Mc—Morrill clay loam, 4 to 8 percent slopes, 
eroded. This moderately sloping, well drained soil is on 
convex side slopes. Individual areas are irregular in 
shape and range from 5 to 30 acres. 

Typically, the surface layer is very dark grayish brown 
clay юат about 8 inches thick..The subsoil is about 24 
inches thick. It is reddish brown, friable sandy clay loam. 
The substratum, to a depth of about 60 inches, is strong 
brown sandy loam. Pebbles commonly are found on the 
soil surface. 

included with this soil in mapping are small areas of 
Ortello, Pawnee, and Wymore soils. Pawnee and 
Wymore soils are on the upper part of side slopes. 
Ortello soils are on the lower part of side slopes. These 
inclusions make up 5 to 15 percent of this unit. 

Permeability is moderately slow, and surface runoff is 
medium. Available water capacity is high. Natural fertility 
is medium. The surface layer is firm, and tilth is poor. 
Shrink-swell potential is moderate. : 

About 60 percent of the areas of this soil is farmed, 
and most of the rest is in range or pasture. This soil has 
fair potential for cultivated crops. It has good potential 
for range and pasture and for openland and rangeland 
wildlife habitat. № has fair to good potential for most 
engineering uses. 

This soil is moderately well suited to small grains, 
soybeans, and to grasses and legumes for һау and pas- 
ture. № this soil is used for cultivated crops, there is a 
hazard of continued erosion. Minimum tillage, grassed 
waterways, terraces, contour farming, and a conservation 
cropping system help prevent excessive soil loss. Re- 
turning crop residue to the soil helps improve fertility, 
reduce crusting, improve tilth, and increase infiltration. 

This Morrill soil is well suited to range. Overgrazing 
reduces the vigor and growth of the grasses. Proper 
Stocking rates, uniform distribution of grazing, and de- 
ferred grazing help keep the range in good condition. 

This soil is moderately well suited to trees, and a few 
areas remain in native woodland. Tree seeds, cuttings, 
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and seedlings survive and grow well if competing vegeta- 
tion is controlled or removed. This can be accomplished 
by site preparation, controlled burning, spraying, and cut- 
ting or girdling. Hazards or limitations are not a concern 
when planting and harvesting trees. 

This soil has moderate limitations for dwellings be- 
cause of low strength and moderate shrink-swell poten- 
tial. Using properly designed and reinforced foundations, 
installing foundation drains, and backfilling with porous 
material help prevent structural damage caused by 
shrinking and swelling of the soil and low strength. This 
soil has a severe limitation for septic tank absorption 
fields because of the moderately slow permeability. In- 
creasing the size of the absorption field and installing 
perimeter drains around the absorption field help im- 
prove the functioning of the septic tank systems. This 
soil has moderate limitations for sewage lagoons be- 
cause of slope and seepage. Sealing the lagoon helps 
reduce seepage. This soil has a severe limitation for 
local roads and streets because of low strength. The 
severity of this limitation can be reduced by strengthen- 
ing or replacing the base material. 

This soil is in capability subclass Ше. 


Ме--Миіг silt loam. This nearly level, well drained soil 
is on low terraces that are rarely flooded. Individual 
areas are irregular in shape and range from 10 to 200 
acres. 

Typically, the surface layer is very dark grayish brown 
and very dark brown silt loam about 29 inches thick. The 
subsoil is dark brown, friable silt loam about 16 inches 
thick. The substratum, to a depth of about 60 inches, is 
dark grayish brown silt loam. 

Included with this soil in mapping are small areas of 
well drained Eudora soils, moderately well drained Ken- 
nebec and Nodaway soils, and the very poorly drained 
Wabash soils. The frequently flooded Kennebec and 
Nodaway soils are near rivers and streams. Eudora soils 
are adjacent to the rivers. Wabash soils are in shallow 
depressions and drainageways. These inclusions make 
up 5 to 20 percent of this unit. 

Permeability is moderate, and surface runoff is slow. 
Available water capacity and natural fertility are high. 
Shrink-swell potential is low. The surface layer is friable 
and easily tilled through a wide range of soil moisture. 

Most areas of this soil are farmed. This soil has good 
potentia! for cultivated crops, pasture, range, and wood- 
land and for openland and rangeland wildlife habitat. It 
has fair potential for most engineering uses. 

This soil 1$ well suited to corn, soybeans, wheat, and 
grain sorghum, and to grasses and legumes for hay and 
pasture (fig. 7). Minimum tillage and returning crop resi- 
due to the soil help to improve fertility, reduce crusting, 
and increase infiltration. 

This soil is well suited to range. Overgrazing reduces 
the vigor and growth of the grasses. Proper stocking 
rates, uniform distribution of grazing, and deferred graz- 
ing help keep the range in good condition. 

This Muir soil is well suited to trees, and a few areas 
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remain in native woodland. Tree seeds, cuttings, and 
seedlings survive and grow well if competing vegetation 
is controlled or removed. This can be accomplished by 
site preparation, controlled burning, spraying, and cutting 
or girdling. Hazards or limitations are not a concern 
when planting and harvesting trees. 

This soil has a severe limitation for dwellings because 
of flooding. Dikes, levees, and other structures help pro- 
tect the soil from flooding. This soil has a moderate 
limitation for septic tank absorption fields because of 
moderate permeability and flooding. This soil has moder- 
ate limitations for sewage lagoons because of seepage. 
Sealing the lagoon helps to control the seepage. It has a 
moderate limitation for local roads and streets because 
of low strength. This limitation can be offset by strength- 
ening or replacing the base material. 

This soil is in capability class |. 


Na—Nodaway silt loam. This nearly level, moderately 
well drained soil is on flood plains of the rivers. It is 
subject to frequent flooding. Individual areas are irregular 
in shape and range from 10 to more than 100 acres. 

Typically, the surface layer is very dark grayish brown 
silt loam about 8 inches thick. The substratum, to a 
depth of about 60 inches, is stratified very dark grayish 
brown silt loam. In places the surface layer is sandy, and 
in other places the soil is sandier. 

Included with this soil in mapping, and making up 
about 3 to 15 percent of the unit, are small areas of 
Eudora, Muir, and Wabash soils. The well drained 
Eudora and Muir soils are on higher areas. The very 
poorly drained Wabash soils are in shallow depressions 
and drainageways. 

Permeability is moderate, and surface runoff is slow. 
Available water capacity and natural fertility are high. 
The surface layer is friable, and tilth is good. Shrink-swell 
potential is moderate. 

About 80 percent of the areas of this soil is farmed, 
and most of the rest is in range or pasture. This soil has 
good potential for cultivated crops, range, pasture, and 
woodland and for орепіапа and woodland wildlife habi- 
tat. It has poor to fair potential for most engineering 
uses. 

This soil is well suited to corn, soybeans, grain sor- 
ghum, wheat, and to grasses and legumes for hay and 
pasture. Minimum tillage and returning crop residue to 
the soil help improve fertility, reduce crusting, and in- 
crease infiltration. 

This soil is well suited to range. Overgrazing reduces 
the vigor and growth of the grasses. Proper stocking 
rates, uniform distribution of grazing, and deferred graz- 
ing help keep the range in good condition. 

This Nodaway soil is well suited to trees, and a few 
areas remain in native woodland. Tree seeds, cuttings, 
and seedlings survive and grow well if competing vegeta- 
tion is controlled or removed. This can be accomplished 
by site preparation, controlled burning, spraying, and cut- 


14 


Soil Survey 


Figure 7.—Sprinkler irrigation of Muir silt loam. 


ting or girdling. Hazards or limitations are not a concern 
when planting and harvesting trees. 

This soit has a severe limitation for dwellings, septic 
tank absorption fields, sewage lagoons, and local roads 
and streets because of flooding. Dikes, levees, and other 
structures help protect this soil from flooding. 

This soil is in capability subclass И. 


Oa—Olmitz loam, 1 to 4 percent slopes. This gently 
sloping, well drained soil is on foot slopes and alluvial 
fans. Individual areas are irregular in shape and range 
from 5 to 60 acres. 

Typically, the surface layer is very dark brown loam 
about 21 inches thick and very dark grayish brown clay 
loam about 8 inches thick. The subsoil, extending to a 
depth of about 60 inches, is brown, friable clay loam. In 
places the surface layer is lighter colored. 


Included with this soil in mapping, and making up 5 to 
10 percent of the unit, are small areas of Muir, Pawnee, 
Shelby, and Steinauer soils. Muir soils are on the lower 
part of slopes. Pawnee, Shelby, and Steinauer soils are 
on the upper part of slopes. 

Permeability is moderate, and surface runoff is 
medium. Available water capacity and natural fertility are 
high. Shrink-swell potential is moderate. The surface 
layer is friable and easily tilled. 

About 70 percent of the areas of this soil is farmed, 
and most of the rest is in range or pasture. This soil has 
good potential for cultivated crops, range, and pasture 
and for openland and woodland wildlife habitat. It has 
fair to good potential for most engineering uses. 

This soil is well suited to corn, soybeans, small grains, 
and to grasses and legumes for hay and pasture. If the 
soil is used for cultivated crops, there is a hazard of 
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erosion. Minimum tillage, grassed waterways, terraces, 
and farming on the contour help prevent excessive soil 
loss. Returning crop residue to the soil helps maintain 
fertility, reduce crusting, and increase infiltration. 

This Olmitz soil is well suited to range. Overgrazing 
reduces the vigor and growth of the grasses. Proper 
stocking rates, uniform distribution of grazing, and de- 
ferred grazing help keep the range in good condition. 

This soil has moderate limitations for dwellings be- 
cause of low strength and moderate shrink-swell poten- 
tial. Using properly designed and reinforced foundations, 
installing foundation drains, and backfilling with porous 
material help prevent structural damage caused by 
shrinking and swelling of the soil and low strength. This 
Soil has a moderate limitation for septic tank absorption 
fields because of moderate permeability. Increasing the 
size of the absorption field and installing perimeter drains 
around the absorption field help improve the functioning 
of septic tank systems. This soil has moderate limitations 
for sewage lagoons because of slope and seepage. 
Sealing the lagoon helps reduce seepage. This soil has 
a severe limitation for local roads and streets because of 
low strength. The severity of this limitation can be re- 
duced by strengthening or replacing the base material. 

This soil is in capability subclass lle. 


Ob—Ortello sandy loam, 4 to 10 percent slopes. 
This moderately sloping to strongly sloping, well drained 
Soil is on the side slopes of uplands. Individual areas are 
irregular in shape and range from 5 to 40 acres. 

Typically, the surface layer is very dark brown sandy 
loam about 20 inches thick. The subsoil is dark brown, 
very friable fine sandy loam about 16 inches thick. The 
substratum, to a depth of about 60 inches, is dark brown 
loamy fine sand. 

Included with this soil in mapping, and making up 5 to 
10 percent of the unit, are small areas of Morrill, Olmitz, 
and Pawnee soils. Morrill and Pawnee soils are on the 
upper part of slopes and are less sloping. Olmitz soils 
are on foot slopes. 

Permeability is moderately rapid, and surface runoff is 
medium. Available water capacity is moderate. Natural 
fertility is medium. Shrink-swell potential is low. The sur- 
face layer is friable and easily tilled. 

About 30 percent of the areas of this soil is farmed, 
and most of the rest is in range or pasture. This soil has 
fair potential for cultivated crops. It has good potential 
for pasture, range, and for rangeland and openland wild- 
life habitat. This soil has fair to good potential for most 
engineering uses. 

This soil is moderately well suited to corn, soybeans, 
wheat, and grain sorghum. It is well suited to grasses 
and legumes for hay and pasture. If the soil is used for 
cultivated crops, there are hazards of erosion and soil 
blowing. Minimum tillage, grassed waterways, terraces, 
and farming on the contour help prevent excessive soil 
loss. Returning crop residue to the soil helps control soil 
blowing, maintain fertility, and increase infiltration. 
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This Ortello soil is well suited to range. Major concerns 
of range management are the hazard of erosion, soil 
blowing, and moderate available water capacity. Man- 
agement that maintains an adequate vegetative cover 
and ground тиісһ helps prevent soil blowing, control 
erosion, and conserve moisture. Overgrazing reduces the 
vigor and growth of the grasses. Proper stocking rates, 
uniform distribution of grazing, and deferred grazing help 
keep the range in good condition. 

This soil has slight limitations for dwellings and septic 
tank absorption fields. It has severe limitations for 
sewage lagoons because of seepage and slope. Sealing 
the lagoon helps reduce seepage. This soil has a moder- 
ate limitation for local roads and streets because of frost 
action. Frost action can be offset by replacing or 
strengthening the base material. 

This soil is in capability subclass IVe. 


Pa—Pawnee clay loam, 1 to 4 percent slopes. This 
gently sloping, moderately well drained soil is on ridge- 
tops and side slopes. Individual areas are irregular in 
shape and range from 10 to 100 acres. 

Typically, the surface layer is very dark brown clay 
loam about 9 inches thick. The subsoil is about 37 
inches thick. The upper part of the subsoil is dark brown, 
firm clay loam. The middle part is dark brown, brown, 
and dark yellowish brown, mottled, very firm clay. The 
lower part is yellowish brown, mottled, very firm clay 
loam. The substratum, to a depth of about 60 inches, is 
light olive brown, mottled clay loam. in places the soil is 
redder. 

Included with this soil in mapping, and making up 5 to 
10 percent of the unit, are small areas of Kipson, Morrill, 
Shelby, and Wymore soils. Kipson, Morrill, and Shelby 
soils are on the lower part of slopes. Wymore soils are 
on the upper part of slopes. 

Permeability is slow, and surface runoff is medium. 
Available water capacity is moderate. Natural fertility and 
shrink-swell potential are high, The surface layer is fri- 
able and easily tilled through a fairly wide range of soil 
moisture. 

About 80 percent of the areas of this soil is farmed, 
and most of the rest is in range or pasture. This soil has 
good potential for cultivated crops, range, and pasture 
and for openland wildlife habitat. It has poor potential for 
most engineering uses. 

This soil is well suited to corn, soybeans, wheat, and 
grain sorghum, and to grasses and legumes for hay and 
pasture. If the soil is used for cultivated crops, there is a 
hazard of erosion. Minimum tillage, grassed waterways, 
terraces, and farming on the contour help prevent exces- 
sive soil loss. Returning crop residue to the soil helps to 
maintain fertility, reduce crusting, and increase infiltra- 
tion. 

This Pawnee soil is well suited to range. Overgrazing 
reduces the vigor and growth of the grasses. Proper 
stocking rates, uniform distribution of grazing, and de- 
ferred grazing help keep the range in good condition. 
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This soil has severe limitations юг dwellings because 
of the high shrink-swell potential and low strength. Using 
properly designed and reinforced foundations, installing 
foundation drains, and backfilling with porous material 
help prevent structural damage caused by shrinking and 
swelling of the soil and low strength. This soil has a 
severe limitation for septic tank absorption fields be- 
cause of the slow permeability. This soil has a moderate 
limitation for sewage lagoons because of slope. In 
places, less sloping areas are suitable for sewage la- 
goons. This soil has severe limitations for local roads 
and streets because of low strength, high shrink-swell 
potential, and frost action. The severity of these limita- 
tions can be reduced by strengthening or replacing the 
base material. 

This soil is in capability subclass lle. 


Pb—Pawnee clay loam, 4 to 8 percent slopes. This 
moderately sloping, moderately well drained soil is on 
side slopes. Individual areas are irregular in shape and 
range from 5 to 80 acres. 

Typically, the surface layer is very dark brown clay 
loam about 8 inches thick. The subsoil is about 36 
inches thick. The upper part of the subsoil is dark brown, 
very firm clay. The middle part is brown and dark yellow- 
ish brown, mottled, very firm clay. The lower part is 
yellowish brown, mottled, very firm clay loam. The sub- 
stratum, to a depth of about 60 inches, is light olive 
brown, mottled clay. In places the soil is redder. 

Included with this scil in mapping, and máking up 5 to 
10 percent of the unit, are small areas of Kipson, Morrill, 
Shelby, and Wymore soils. Kipson, Morrill, and Shelby 
soils are on the lower part of side slopes. Wymore soils 
are on the upper part of side slopes. 

Permeability is slow, and surface runoff is medium. 
Available water capacity is moderate. Natural fertility and 
shrink-swell potential are high. The surface layer is fri- 
able and easily tilled. 

About 60 percent of the areas of this soil is farmed, 
and most of the rest is in range or pasture. This soil has 
fair potential for cultivated crops. It has good potential 
for range and pasture and for openland wildlife habitat. 
This soil has poor potential for most engineering uses. 

This soil is moderately well suited to corn, soybeans, 
wheat, and grain sorghum, and to grasses and legumes 
for hay and pasture. If the soil is used for cultivated 
crops, there is a hazard of erosion. Minimum tillage, 
grassed waterways, terraces, and farming on the contour 
help prevent excessive soil loss. Returning crop residue 
to the soil helps maintain fertility, reduce crusting, and 
increase infiltration. 

This Pawnee soil is well suited to range. Overgrazing 
reduces the vigor and growth of the grasses. Proper 
stocking rates, uniform distribution of grazing, and de- 
ferred grazing help keep the range in good condition. 

This soil has severe limitations for dwellings because 
of the high shrink-swell potential and low strength. Using 
properly designed and reinforced foundations, installing 
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foundation drains, and backfilling with porous material 
help prevent structural damage caused by shrinking and 
swelling of the soil and low strength. This soil has a 
severe limitation for septic tank absorption fields be- 
cause of the slow permeability. This soil has moderate 
limitations for sewage lagoons because of slope. In 
nlaces, less sloping areas are suitable for sewage la- 
goons. This soil has severe limitations for local roads 
and streets because of low strength, high shrink-swell 
potential, and frost action. The severity of these limita- 
tions can be reduced by strengthening or replacing the 
base material. 
This soil is in capability subclass Ше. 


Pc—Pawnee clay, 3 to 8 percent slopes, eroded. 
This moderately sloping, moderately well drained soil is 
on side slopes. Individual areas of this unit are irregular 
in shape and range from 5 to 30 acres. 

Typically, the surface layer is very dark brown clay 
about 6 inches thick. The subsoil is about 30 inches 
thick. The upper part of the subsoil is dark brown, very 
firm clay. The middle part is brown, mottled, very firm 
clay. The lower part is yellowish brown, mottled, very 
firm clay loam. The substratum, to a depth of about 60 
inches, is light olive brown, mottled clay loam. in places 
the soils are redder, and in some places the surface 
layer is clay loam. 

Included with this soil in mapping, and making up 5 to 
10 percent of the unit, are small areas of Kipson, Morrill, 
Shelby, and Wymore soils. Kipson, Morrill, and Shelby 
soils are on the lower part of side slopes. Wymore soils 
are on the upper part of side slopes. 

Permeability is slow, and surface runoff is rapid. Avail- 
able water capacity is moderate. Natural fertility is 
medium. Shrink-swell potential is high. The surface layer 
is firm, and tilth is poor. The surface crusts when dry and 
puddles when wet. Rills are common, and gullies form in 
places. 

About 70 percent of the areas of this soil is farmed, 
and most of the rest is in range or pasture. This soil has 
poor potential for cultivated crops. It has good potential 
for range and pasture and for openiand wildlife habitat. 
This soil has poor potential for most engineering uses. 

This soil is poorly suited to corn, soybeans, wheat, and 
grain sorghum and to grasses and legumes for hay and 
pasture. If the soil is used for cultivated crops, there is a 
hazard of continued erosion. Minimum tillage, grassed 
waterways, terraces, and farming on the contour help 
prevent excessive soil loss. Returning crop residue to 
the soil helps to maintain fertility, soil tilth, reduce crust- 
ing, and increase infiltration. 

This Pawnee soil is moderately well suited to range. 
Major concerns of range management are related to 
past erosion and the hazard of further erosion. Manage- 
ment that maintains an adequate vegetative cover and 
ground mulch helps control erosion and conserve mois- 
ture. Reseeding may be needed on areas of abandoned 
cropland. Overgrazing reduces the vigor and growth of 
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the grasses. Proper stocking rates, uniform distribution of 
grazing, and deferred grazing help keep the range in 
good condition. 

This soil has severe limitations for dwellings because 
of the high shrink-swell potential and low strength. Using 
properly designed and reinforced foundations, installing 
foundation drains, and backfilling with porous material 
help prevent structural damage caused by shrinking and 
swelling of the soil and low strength. This soil has severe 
limitations for septic tank absorption fields because of 
the slow permeability. This soil has a moderate limitation 
for sewage lagoons because of slope. in places less 
sloping areas are suitable for sewage lagoons. This soil 
has severe limitations for local roads and streets be- 
cause of low strength, high shrink-swell potential, and 
frost action. The severity of these limitations can be 
reduced by strengthening or replacing the base material. 

This soil is in capability subclass Ше. 


Pd—Pits. Pits is a miscellaneous area from which soil 
and much of the underlying gravel, sand, or limestone 
has been removed. The underlying material has been 
removed for use in concrete, road construction, and agri- 
cultural lime. Pits are generally barren areas surrounded 
by vertical walls. Those without drainage fill with water. 
Pits too small to be delineated on the soil map are 
shown by a spot symbol. Most areas of this map unit are 
barren of vegetation. 

Pits is not assigned to a capability class. 


Sa—Shelby clay loam, 6 to 10 percent slopes. This 
moderately sloping, moderately well drained soil is on 
convex side slopes and narrow ridgetops. Individual 
areas are irregular in shape and range from 5 to 75 
acres. 

Typically, the surface layer is very dark brown and 
dark brown clay loam about 17 inches thick. The subsoil 
is about 31 inches thick. The upper part of the subsoil is 
brown, firm clay loam. The middle part is mottled, dark 
yellowish brown, firm clay loam. The lower part is mot- 
tled, dark yellowish brown, grayish brown, and light yel- 
lowish brown, firm clay loam. The substratum, to a depth 
of about 60 inches, is mottled, light olive brown clay 
loam. In places, carbonates are nearer to the surface. 

Included with this soil in mapping, and making up 5 to 
10 percent of the unit, are small areas of Morrill, 
Pawnee, and Steinauer soils. Morrill and Pawnee soils 
are on the upper part of side slopes. Steinauer soils are 
on the lower part of side slopes. 

Permeability is moderately slow, and surface runoff is 
rapid. Available water capacity and natural fertility are 
high. Shrink-swell potential is moderate. The surface 
layer is friable and easily tilled. 

About 70 percent of the areas of this soil is farmed, 
and most of the rest is in range or pasture. This soil has 
fair potential for cultivated crops and for openland wild- 
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life habitat. It has good potential for range and pasture 
and poor to fair potential for most engineering uses. 

This soil is moderately well suited to corn, soybeans, 
small grains, and to grasses and legumes for hay and 
pasture. If the soil is used for cultivated crops, there is a 
hazard of erosion Minimum Шаде, grassed waterways, 
terraces, and farming on' the contour help prevent exces- 
sive soil loss. Returning crop residue to the soil helps to 
maintain fertility, reduce crusting, and increase water in- 
filtration. 

This Shelby soil is well suited to range. Overgrazing 
reduces the vigor and growth of the grasses. Proper 
stocking rates, uniform distribution of grazing, and de- 
ferred grazing help keep the range in good condition. 

This soil has moderate limitations for dwellings be- 
cause of low strength, slope, and moderate shrink-swell 
potential. Using properly designed and reinforced foun- 
dations, installing foundation drains, and backfilling with 
porous material help prevent structural damage caused 
by shrinking and swelling of the soil and low strength. 
This soil has a severe limitation for septic tank absorp- 
tion fields because of moderately slow permeability. In- 
creasing the size of the absorption field and installing 
perimeter drains around the absorption field help im- 
prove the functioning of septic tank systems. This soil 
has a severe limitation for sewage lagoons because of 
slope. It has a severe limitation for local roads and 
streets because of low strength. The severity of this 
limitation can be reduced by strenghthening or replacing 
the base material. 

This soil is in capability subclass llle. 


Sb—Steinauer clay loam, 14 to 25 percent slopes. 
This moderately steep, well drained soil is on convex 
side slopes. Individual areas are irregular in shape and 
range from 5 to 60 acres. 

Typically, the surface layer is very dark grayish brown, 
calcareous clay loam about 5 inches thick. The next 
layer is yellowish brown, calcareous, friable clay loam 
about 13 inches thick. The substratum, to a depth of 
about 60 inches, is mottled, yellowish brown and pale 
brown, calcareous clay loam (fig. 8). In places the depth 
to calcareous material is greater, and in some places the 
soil is sandier. 

Included with this soil in mapping, and making up 5 to 
15 percent of the unit, are small areas of Olmitz and 
Pawnee soils. Olmitz soils have a thicker surface layer 
and are on foot slopes. Pawnee soils have a more 
clayey subsoil and are on the ridges and the upper part 
of side slopes. 

Permeability is moderately slow, and surface runoff is 
rapid. Available water capacity is high. Natural fertility is 
medium. Shrink-swell potential is moderate. 

Most areas of this soil are in range or pasture. This 
soil has poor potential for cultivated crops. It has good 
potential for range and pasture and for rangeland wild- 
Ме habitat. This soil has poor potential for most engi- 
neering uses. 

This Steinauer soil is better suited to range and pas- 
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Figure 8.—Profile of Steinauer clay loam. This soil formed п 
calcareous glacial till. 


ture than to other uses. A major concern is the hazard of 
erosion. Management that maintains an adequate vege- 
tative cover and ground mulch helps prevent excessive 
soil losses and improves the moisture supplying capacity 
by reducing runoff. Overgrazing reduces the protective 
vegetative cover and causes deterioration of the plant 
community. Under these conditions, the more desirable 
grasses are replaced by less productive mid and short 
grasses and weeds. Proper stocking rates, uniform distri- 
bution of grazing, and deferred grazing help keep the 
range in good condition. Potential pond reservoir sites 
are limited. 

This soil has a severe limitation for dwellings because 
of slope. It has severe limitations for septic tank absorp- 
tion fields because of moderately slow permeability and 
slope. Increasing the size of the absorption field and 
installing perimeter drains around the absorption field 
can improve the functioning of septic tank systems. This 
soil has a severe limitation for sewage lagoons because 
of slope. It has severe limitations for local roads and 
streets because of low strength and slope. The severity 
of low strength can be reduced by strengthening or re- 
placing the base material. 

This soil is in capability subclass Vle. 


Sc—Stelnauer-Shelby clay loams, 10 to 14 percent 
slopes. This map unit consists of strongly sloping, well 
drained and moderately well drained soils on side 
slopes. Individual areas range from 10 to 100 acres and 


Soil Survey 


consist of 45 to 65 percent Steinauer soil and 20 to 30 
percent Shelby soil. The Steinauer soil is on the lower 
part of side slopes and the Shelby soil is on the upper 
part of side slopes. The two soils are so intricately mixed 
that it is not practical to map them separately. 

Typically, the Steinauer soil has a surface layer of very 
dark grayish brown, calcareous clay loam about 5 inches 
thick. The next layer is yellowish brown, calcareous, fri- 
able clay loam about 13 inches thick. The substratum, to 
a depth of about 60 inches, is mottled, yellowish brown 
and pale brown, calcareous clay loam. The soil is san- 
dier in places. 

Typically, the Shelby soil has a surface layer of very 
dark brown and dark brown clay loam about 17 inches 
thick. The subsoil is about 31 inches thick. The upper 
part of the subsoil is brown, firm clay loam. The middle 
part is mottled, dark yellowish brown, firm clay loam. The 
lower part is mottled, dark yellowish brown, grayish 
brown, and light yellowish brown, firm clay loam. The 
substratum, to a depth of 60 inches, is mottled, light 
olive brown clay loam. In places, carbonates are nearer 
the surface. 

Included with these soils in mapping, and making up 5 
to 15 percent of the unit, are small areas of Olmitz and 
Pawnee soils. Olmitz soils have a thicker surface layer 
and are on foot slopes. Pawnee soils have a more 
clayey subsoil and are on ridges and the upper part of 
slopes. 

Permeability is moderately slow in the Steinauer and 
Shelby soils. Available water capacity is high. Runoff is 
rapid, and shrink-swell potential is moderate. 

About 70 percent of the areas of these soils is in 
range and pasture, and most of the rest is farmed. 
These soils have good potential for range. They have 
fair potential for growing cultivated crops and poor to fair 
potential for most engineering uses. The Steinauer soil 
has good potential for rangeland wildlife habitat, and the 
Shelby soil has fair potential for openland wildlife habitat. 

The soils in this unit are better suited to range and 
pasture than to other uses. Major concerns are related 
to the hazard of erosion. Management that maintains an 
adequate vegetative cover and ground mulch helps pre- 
vent excessive soil losses and improves the moisture 
supplying capacity by reducing runoff. Overgrazing re- 
duces the protective vegetative cover and causes dete- 
rioration of the plant community. Under these conditions, 
the more desirable grasses are replaced by less produc- 
tive mid and short grasses. Proper stocking rates, uni- 
form distribution of grazing, and deferred grazing help 
keep the range in good condition. Potential pond reser- 
voir sites are limited. 

Both soils are moderately well suited to corn, soy- 
beans, small grains, and to grasses and legumes for hay. 
If the soil is used for cultivated crops, there is a hazard 
of erosion. Minimum tillage, grassed waterways, terraces, 
and farming on the contour help prevent excessive soil 
loss. Returning crop residue to the soil helps maintain 
fertility, reduce crusting, and increase infiltration. 
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These soils have moderate limitations for dwellings 
because of low strength, slope, and moderate shrink- 
swell potential. Using properly designed and reinforced 
foundations, installing foundation drains, and backfilling 
with porous material help prevent structural damage 
caused by shrinking and swelling of the soil and low 
strength. These soils have a severe limitation for septic 
tank absorption fields because of moderately slow per- 
meability. Increasing the size of the absorption field and 
installing perimeter drains around the absorption field 
improve the functioning of septic tank systems. These 
soils have a severe limitation for sewage lagoons be- 
cause of slope, and have a severe limitation for local 
roads and streets because of low strength. The severity 
of these limitations can be reduced by strengthening or 
replacing the base material. 

These soils аге in capability subclass IVe. 


Ta—Tully silty clay loam, 3 to 7 percent slopes. 
This moderately sloping, well drained soil is on foot 
slopes along drainageways. Individual areas are irregular 
in shape and range from 5 to more than 100 acres. 

Typically, the surface layer is black silty clay loam 
about 14 inches thick. The subsoil extends to a depth of 
about 60 inches. The upper part of the subsoil is very 
dark brown, firm silty clay loam. The middle part is very 
dark grayish brown, very firm silty clay. The lower part is 
dark brown and brown, very firm silty clay. In places the 
depth to shale is less than 60 inches. 

Included with this soil in mapping are small areas of 
Pawnee, Wymore, Kipson, and Sogn soils. Wymore and 
Pawnee soils are on the upper part of side slopes. Small 
areas of Kipson and Sogn soils are in similar positions 
on the landscape. These inclusions make up about 5 to 
10 percent of the unit. 

Permeability is slow, and surface runoff is medium. 
Available water capacity is moderate. Natural fertility and 
shrink-swell potential are high. The surface layer is fri- 
able and easily tilled. 

About half of the areas of this soil are farmed, and most 
of the rest is in range or pasture. This soil has fair 
potential for cultivated crops. It has good potential for 
range, pasture, and for openland wildlife habitat. This soil 
has poor to fair potential for most engineering uses. 

This soil is moderately well suited to corn, wheat, grain 
sorghum, and soybeans, and to grasses and legumes for 
hay and pasture. If the soil is used for cultivated crops, 
there is a hazard of erosion. Minimum tillage, grassed 
waterways, terraces, and contour farming help prevent 
excessive soil loss. Returning crop residue to the soil 
helps improve fertility, reduce crusting, and increase 
water infiltration. 

This Tully soil is well suited to range. Overgrazing 
reduces the vigor and growth of the grasses. Proper 
stocking rates, uniform distribution of grazing, and de- 
ferred grazing help keep the range in good condition. 

This soil has severe limitations for dwellings because 
of low strength and high shrink-swell potential. Using 
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properly designed and reinforced foundations, installing 
foundation drains, and backfilling with porous material 
help prevent structural damage caused by shrinking and 
swelling of the soil and low strength. This soil has а 
severe limitation for septic tank absorption fields be- 
cause of slow permeability. Increasing the size of the 
absorption field and installing perimeter drains around 
the absorption field help improve the functioning of 
septic tank systems. This soil has a moderate limitation 
for sewage lagoons because of slope. It has severe 
limitations for local roads and streets because of low 
strength and high shrink-swell potential. The severity of 
these limitations can be reduced by strengthening or 
replacing the base material. 
This soil is in capability subclass Ше. 


Tb—Tully silty clay loam, 3 to 7 percent slopes, 
eroded. This moderately sloping, well drained soil is on 
foot slopes along drainageways. Individual areas are ir- 
regular in shape and range from 5 to 80 acres. 

Typically, the surface layer is very dark grayish brown 
silty clay loam about 5 inches thick. The subsoil extends 
to a depth of about 60 inches. The upper part of the 
subsoil is very dark grayish brown, very firm silty clay. 
The middle part is dark brown, very firm silty clay. The 
lower part is brown, very firm silty clay. In places, depth 
to bedrock is less than 60 inches, and in some places 
the surface layer is silty clay. 

Included with this soil in mapping are small areas of 
Wymore, Pawnee, Kipson, and Sogn soils. Wymore and 
Pawnee soils are on the upper part of slopes. Small 
areas of Kipson and Sogn soils are in similar positions 
on the landscape and have outcrops of limestone and 
shale. These inclusions make up 5 to 10 percent of the 
unit. 

Permeability is slow, and surface runoff from cultivated 
areas is rapid. Available water capacity is moderate. Nat- 
ural fertility is medium. Shrink-swell potential is high. The 
surface layer is firm, and tilth is poor. The surface crusts 
when dry and puddles when wet. Rills are common, and 
gullies form in places. 

About half of the areas of this soil are farmed, and 
most of the rest is in range or pasture. This soil has fair 
potential for cultivated crops. It has good potential for 
range and pasture and for openiand wildlife habitat. This 
soil has poor to fair potential for most engineering uses. 

This soil is moderately well suited to corn, small 
grains, soybeans, and to grasses and legumes for hay 
and pasture. If the soil is used for cultivated crops, there 
is a hazard of continued erosion. Minimum til age, 
grassed waterways, terraces, and contour farming help 
prevent excessive soil loss. Returning crop residue to 
the soil helps to improve fertility, reduce crusting, and 
increase infiltration. Soil tilth is hard to maintain. 

This Tully soil is well suited to range. Major concerns 
of range management are related to past erosion and 
the hazard of further erosion. Management that main- 
tains an adequate vegetative cover and ground mulch 
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helps control erosion and conserve moisture. Reseeding 
is needed in places on areas of abandoned cropland. 
Overgrazing reduces the vigor and growth of the 
grasses. Proper stocking rates, uniform distribution of 
grazing, and deferred grazing help keep the range in 
good condition. 

This soil has severe limitations for dwellings because 
of low strength and high shrink-swell potential. Using 
properly designed and reinforced foundations, installing 
foundation drains, and backfilling with porous material 
help prevent structural damage caused by shrinking and 
swelling of the soil and low strength. This soil has a 
severe limitation for septic tank absorption fields be- 
cause of slow permeability. Increasing the size of the 
absorption field and installing perimeter drains around 
the absorption field help improve the functioning of 
septic tank systems. This soil has a moderate limitation 
for sewage lagoons because of slope. It has severe 
limitations for local roads and streets because of low 
strength and high shrink-swell potential. The severity of 
these limitations can be reduced by strengthening or 
replacing the base material. 

This soil is in capability subclass Пе. 


Wa—Wabash silty clay loam. This level, very poorly 
drained soil is on low areas of flood plains that frequent- 
ly flood. Individual areas are irregular in shape and range 
from 5 to several hundred acres. 

Typically, the surface layer is black silty clay toam 
about I3 inches thick. In places the surface layer is silty 
clay. The subsoil, to a depth of about 60 inches, is black, 
very firm silty clay. In places the subsoil is silty clay loam 
or silt loam. 

Included with this soil in mapping, and making up 5 to 
15 percent of the unit, are small areas of well drained 
Eudora and Muir soils and moderately well drained 
Nodaway soils. Eudora and Muir soils are on higher 
areas. Nodaway soils are on the flood plains adjacent to 
river and stream channels. 

Permeability and runoff are very slow. Available water 
capacity is moderate. During wet years, this soil has a 
seasonal water table at or near the surface during winter 
and spring. Natural fertility is high. Shrink-swell potential 
is high. 

Most areas of this soil are farmed, and most of the 
rest is in range or pasture. This soil has good potential 
for cultivated crops, range, pasture, and for wetland wild- 
life habitat. It has fair potential for woodland and poor 
potential for most engineering uses. 

This soil is moderately well suited to corn, soybeans, 
grain sorghum, wheat, and to grasses and legumes for 
hay and pasture. The hazard of flooding and the very 
slow permeability limit the choice of crops and the timeli- 
ness of tillage operatons. Minimum tillage and returning 
crop residue to the soil help maintain fertility, reduce 
crusting, and increase water infiltration. 

This Wabash soil is well suited to range. Overgrazing 
reduces the vigor and growth of the grasses. Proper 
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stocking rates, uniform distribution of grazing, and de- 
ferred grazing help keep the range in good condition. 

This soil has fair potential for trees. | has severe 
limitations for equipment use, a severe hazard for plant 
competition, a moderate hazard for seedling mortality 
and for windthrow, and a slight hazard of erosion. Tree 
seeds, cuttings, and seedlings survive and grow well if 
competing vegetation is controlled or removed. This can 
be accomplished by site preparation, controlled burning 
or spraying, and cutting or girdling. 

This soil has severe limitations for dwellings and local 
roads and streets because of wetness, flooding, low 
strength, and high shrink-swell potential. This soil has 
severe limitations for septic tank absorption fields be- 
cause of very slow permeability, flooding, and wetness. || 
has severe limitations for sewage lagoons because of 
flooding. 

This soil is in capability subclass ШИ. 


Wb—Wymore silty clay loam, 1 to 4 percent 
slopes. This gently sloping, moderately well drained soil 
is on broad ridgetops. Individual areas are irregular in 
shape and range from IO to 400 acres. 

Typically, the surface layer is black silty clay loam 
about 6 inches thick. The subsoil is about 33 inches 
thick. The upper part of the subsoil is very dark grayish 
brown, very firm silty clay. The middle part is grayish 
brown, mottled, very firm silty clay. The lower part is 
grayish brown, mottled, firm silty clay loam. The substra- 
tum, to a depth of about 60 inches, is grayish brown, 
mottled silty clay loam. In places the surface layer is 
thicker. 

Included with this soil in mapping are small areas of 
Geary, Pawnee, Tully, and Ladysmith soils. Geary, 
Pawnee, and Tully soils are on the lower part of slopes. 
The somewhat poorly drained Ladysmith soils are on 
nearly level ridgetops. These inclusions make up 5 to 15 
percent of the unit. 

Permeability is slow, and surface runoff is medium. 
Available water capacity, natural fertility, and shrink-swell 
potential are high. The surface layer is friable and easily 
tilled through a fairly wide range of soil moisture. 

Most areas of this soil are farmed, and most of the 
rest is in range or pasture. The soil has good potential 
for cultivated crops, pasture, and range. It has fair poten- 
tial for орепіапа and rangeland wildlife habitat and poor 
potential for most engineering uses. 

This soil is well suited to corn, soybeans, small grains, 
and to grasses and legumes for hay and pasture. If the 
soil is used for cultivated crops, there is a hazard of 
erosion. Minimum tillage, grassed waterways, terraces, 
and farming on the contour help prevent excessive soil 
loss. Returning crop residue to the soil helps maintain 
fertility, reduce crusting, and increase infiltration. 

This Wymore soil is well suited to range. Overgrazing 
reduces the vigor and growth of the grasses. Proper 
stocking rates, uniform distribution of grazing, and de- 
ferred grazing help keep the range in good condition. 
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This soil has severe limitations for dwellings because 
of low strength and high shrink-swell potential. Using 
properly designed and reinforced foundations, installing 
foundation drains, and backfilling with porous material 
help prevent structural damage caused by shrinking and 
swelling of the soil and low strength. This soil has a 
severe limitation for septic tank absorption fields be- 
cause of slow permeability. This soil has a moderate 
limitation for sewage lagoons because of slope. In 
places, less sloping areas are suitable for sewage la- 
goons. This soil has severe limitations for local roads 
and streets because of low strength, high shrink-swell 
potential, and frost action. The severity of these limita- 
tions can be reduced by strengthening or replacing the 
base material. 

This soil is in capability subclass lle. 


Wc—Wymore silty clay loam, 3 to 6 percent 
Slopes, eroded. This moderately sloping, moderately 
well drained soil is on side slopes. Individual areas are 
irregular in shape and range from 5 to 40 acres. 

Typically, the surface layer is very dark brown silty clay 
loam about 4 inches thick. The subsoil is about 29 
inches thick. The upper part of the subsoil is very dark 
grayish brown, very firm silty clay. The middle part is 
grayish brown, mottled, very firm silty clay. The lower 
part is grayish brown, mottled, firm silty clay loam. The 
substratum, to a depth of about 60 inches, is grayish 
brown, mottled, silty clay loam. In places the surface 
layer is lighter colored silty clay. 

Included with this soil in mapping are small areas of 
Geary, Pawnee, or Kipson soils. Geary, Pawnee, and 
Kipson soils are on the lower part of slopes. These 
inclusions make up about 5 to 15 percent of the unit. 

Permeability is slow, and surface runoff is medium. 
Available water capacity is high. Natural fertility is 
medium. Shrink-swell potential is high. The surface layer 
is firm and tilth is poor. The surface crusts when dry and 
puddles when wet. Rills are common and gullies form in 
places. 

Most areas of this soil are farmed, and most of the 
rest is in range or pasture. This soil has fair potential for 
cultivated crops. it has good potential for pasture and 
range. This soil has fair potential for openland and ran- 
geland wildlife habitat and poor potentia! for most engi- 
neering uses. 

This soil is moderately well suited to corn, soybeans, 
small grain, and to grasses and legumes for hay and 
pasture. If the soil is used for cultivated crops, there is a 
continued hazard of erosion. Minimum tillage, grassed 
waterways, terraces, and farming on the contour help 
prevent excessive soil loss. Returning crop residue to 
the soil helps maintain fertility, reduce crusting, and in- 
crease water infiltration. 

This Wymore soil is well suited to range. Overgrazing 
reduces the vigor and growth of the grasses. Proper 
stocking rates, uniform distribution of grazing, and de- 
ferred grazing help keep the range in good condition. 
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This soil has severe limitations for dwellings because 
of low strength and high shrink-swell potential. Using 
properly designed and reinforced foundations, installing 
foundation drains, and backfiling with porous material 
help prevent structural damage caused by shrinking and 
swelling of the soil and low strength. This soil has a 
severe limitation for septic tank absorption fields be- 
cause of slow permeability. It has a moderate limitation 
for sewage lagoons because of slope. In places, less 
sloping areas are suitable for sewage lagoons. This soil 
has severe limitations for loca! roads and streets be- 
cause of low strength, high shrink-swell potential, and 
frost action. The severity of these limitations can be 
reduced by strengthening or replacing the base material. 

This soil is in capability subclass llle. 


Use and management of the soils 


This soil survey is an inventory and evaluation of the 
soils in the survey area. It can be used to adjust land 
uses to the limitations and potentials of natural re- 
sources and the environment. Also, it can help avoid 
soil-related failures in land uses. 

In preparing a soil survey, soil scientists, conservation- 
1815, engineers, and others collect extensive field data 
about the nature and behavior characteristics of the 
soils. They collect data on erosion, droughtiness, flood- 
ing, and other factors that affect various soil uses and 
management. Field experience and collected data on 
soil properties and performance are used as a basis in 
predicting soil behavior. 

Information in this section can be used to plan the use 
and management of soils for crops and pasture; as ran- 
geland and woodland; as sites for buildings, sanitary 
facilities, highways and other transportation systems, and 
parks and other recreation facilities; and for wildlife habi- 
tat. It can be used to identify the potentials and limita- 
tions of each soil for specific land uses and to help 
prevent construction failures caused by unfavorable soil 
properties. 

Planners and others using soil survey information can 
evaluate the effect of specific land uses on productivity 
and on the environment in all or part of the survey area. 
The survey can help planners to maintain or create a 
land use pattern in harmony with the natural soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, or very firm soil 
layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, play- 
grounds, and trees. 
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Crops and pasture 


Earl J. Bondy, conservation agronomist, Soil Conservation Service, 
assisted in preparing this section. 


General management needed for crops and pasture is 
suggested in this section. The crops or pasture plants 
best suited to the soils, including some not commonly 
grown in the survey area, are identified; the system of 
land capability classification used by the Soil Conserva- 
tion Service is explained; and the estimated yields of the 
main crops and hay and pasture plants are listed for 
each soil. 

Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under “Soil maps for 
detailed planning." Specific information сап be obtained 
from the local office of the Soil Conservation Service or 
the Cooperative Extension Service. 

Approximately 60 percent of the acreage in Marshall 
County was used for crops in 1967 according to the 
Kansas Conservation Needs Inventory (5). During a 10 
year period ending in 1975, sorghum was produced on 
approximately 47 percent of the cropland. Wheat was 
produced on 29 percent, alfalfa on 10 percent, and corn 
on 7 percent. Oats, barley, and rye constitute minor 
acreages in the county. 

The acreage of sorghum has doubled over the past 10 
years as compared to the previous 10 years. Marshall 
County has ranked first in the state in sorghum produc- 
tion for 7 out of the last 10 years. Soybean acreage has 
almost doubled but still makes up only 5 percent of 
the total production. Wheat acreage has remained con- 
stant while all other crops have declined in acreage. 

Soil erosion is the major problem on 75 percent of the 
cropland in Marshall County. Where the slope is more 
than 1 percent, erosion is a hazard. Pawnee and 
Wymore are the soils dominantiy used for crops in the 
county. 

Loss of the surface layer through erosion is damaging 
for two reasons. First—productivity is reduced as the 
surface layer is lost and part of the subsoil is incorporat- 
ed into the plow layer. Loss of the surface layer is 
especially damaging on soils that have a clayey subsoil, 
such as Pawnee and Wymore soils. Second—soil ero- 
sion results in sediment entering streams. Control of 
erosion minimizes the pollution of streams by sediment 
and improves the quality of water. 

Erosion control practices provide protective surface 
cover, reduce runoff, and increase infiltration. A cropping 
system that keeps plant cover on the soil for extended 
periods reduces soil erosion and preserves the produc- 
tive capacity of the soils. 

Terraces and diversions reduce the length of slopes 
and reduce runoff and erosion. They are most practical 
on deep, well drained soils that have uniform, regular 
slopes, which includes practically all of the soils in the 
county. 
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Contour tillage should generally be used in combina- 
tion with terraces (fig. 9). Contour tillage is best suited to 
those soils that have smooth, uniform slopes and are 
suitable for terracing. 

Leaving crop residue on the surface, either by mini- 
mum tillage ог stubble mulching, helps increase infiltra- 
tion and reduce runoff and the hazard of water erosion. 
The extra cover is essential to help prevent soil blowing. 
These practices are becoming more common in Marshall 
County. 

information on the design of erosion contro! practices 
is available in the Soil Conservation Service county of- 
fices. The latest information and suggestions for growing 
crops can be obtained from the Cooperative Extension 
Service or the Soil Conservation Service. 


Yields per acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 5. In any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also consid- 
ered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, erosion 
control, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate and timely tillage; control of weeds, plant 
diseases, and harmful insects; favorable soil reaction 
and optimum levels of nitrogen, phosphorus, potassium, 
and trace elements for each crop; effective use of crop 
residue, barnyard manure, and green-manure crops; and 
harvesting that insures the smallest possible loss. 

The estimated yields reflect the productive capacity of 
each soil for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 5 are grown in 
the survey area, but estimated yields are not listed be- 
cause the acreage of such crops is small. The local 
office of the Soil Conservation Service or of the Cooper- 
ative Extension Service can provide information about 
the management and productivity of the soils. 


Land capability classification 


Land capability classification shows, in a general way, 
the suitability of soils for most kinds of field crops. Crops 
that require special management are excluded. The soils 
are grouped according to their limitations for field crops, 
the risk of damage if they are used for crops, and the 
way they respond to management. The grouping does 
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Figure 9.—Contour farming and terraces help to control erosion on Wymore silty clay loam, 1 to 4 percent slopes. 


not take into account major and generally expensive 
landforming that would change slope, depth, or other 
characteristics of the soils, nor does it consider possible 
but unlikely major reclamation projects. Capability classi- 
fication is not a substitute for interpretations designed to 
show suitability and limitations of groups of soils for 
rangeland, for woodland, and for engineering purposes. 


In the capability system, soils are generally grouped at 
three levels: capability class, subclass, and unit. Only 
class and subclass are used in this survey. These levels 
are defined in the following paragraphs. 


Capability classes, the broadest groups, are designat- 
ed by Roman numerals | through VIII. The numerals 
indicate progressively greater limitations and narrower 
choices for practical use. The classes are defined as 
follows: 


Class | soils have slight limitations that restrict their 
use. 


Class |! soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 


Class Ill soils have severe limitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 


Class IV soils have very severe limitations that reduce 
the choice of plants or that require very careful manage- 
ment, or both. 


Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and miscellaneous areas have limita- 
tions that nearly preclude their use for commercial crop 
production. 

Capability subclasses are soil groups within one class. 
They are designated by adding a small letter, e, w, s, or 
с, to the class numeral, for example, lle. The letter e 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly cor- 
rected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
Shows that the chief limitation is climate that is very cold 
or very dry. 

In class | there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or c because the soils in 
class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture, range- 
land, woodland, wildlife habitat, or recreation. 


Capability units are soil groups within a subclass. The 
soils in a capability unit are enough alike to be suited to 
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the same crops and pasture plants, to require similar 
management, and to have similar productivity. Capability 
units are generally designated by adding an Arabic nu- 
тега! to the subclass symbol, for example, Пе-4 or Ше-6. 


Rangeland 


Kenneth L. Hladek, range conservationist, Soil Conservation Service, 
assisted in preparing this section. 


Approximately 25 percent of Marshall County is range- 
land. More than 35 percent of the agricultural product 
value in the county is derived from livestock, principally 
cattle. Yearling operations, traditional to the Bluestem 
Prairie, are dominantly in the southern part of the county; 
cow-calf stock farm operations are more prevalent in the 
northern part. 

A large percentage of the livestock operators supple- 
ment their rangeland forage with cool season brome- 
grass pasture and grain sorghum crop residue. During 
winter, native forage is generally supplemented with hay 
and protein concentrates. 

Soils strongly influence the potential natural plant com- 
munity for any given area in the county. When the soils 
receive adequate precipitation, they support a natural 
plant community dominated by bluestems, switchgrass, 
and indiangrass. Although the area is predominantly a 
tall grass prairie, heavy clayey soils interspersed on the 
nearly level uplands are capable of supporting only a 
Mixed Prairie natural plant community that is more 
common to central Kansas. 

Traditionally, these prairies are burned in the spring 
and grazed principally during the summer months by 
yearling cattle. Fire was an effective means of controlling 
brush invasion. The early removal of cattle allowed the 
native grasses adequate time to recover from grazing 
pressures. 

The major concerns for rangeland are the control of 
grazing, so that the major plant species that make up the 
natural plant community are either maintained or im- 
proved, and the control of brush invasion. Overgrazing 
has reduced forage production in some areas. The natu- 
ral plant community has been depleted as a result of 
excessive, continuous use and brush invasion on prairie 
uplands. 

Manipulating or reducing undesirable brush species 
and minimizing erosion are important management con- 
cerns. Sound range management based on soil survey 
information and other rangeland inventory information is 
the basis for maintaining or improving forage production. 

In areas that have similar climate and topography, 
differences in the kind and amount of vegetation pro- 
duced on rangeland are closely related to the kind of 
Soil. Effective management is based on the relationship 
between the soils and vegetation and water. 

Table 6 shows, for each soil in the survey area, the 
range site; the total annual production of vegetation in 
favorable, normal, and unfavorable years; the character- 
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ietic vegetation; and the average percentage of each 
species. Only those soils that are used as or are suited 
to rangeland are listed. Explanation of the column head- 
ings in table 6 follows. 

A range site is a distinctive kind of rangeland that 
produces a characteristic natural plant community that 
differs from natural plant communities on other range 
sites in kind, amount, and proportion of range plants. 
The relationship between soils and vegetation was es- 
tablished during this survey; thus, range sites generally 
can be determined directly from the soil map. Soil prop- 
erties that affect moisture supply and plant nutrients 
have the greatest influence on the productivity of range 
plants. Soil reaction, salt content, and a seasonal high 
water table are also important. 

Total production is the amount of vegetation that can 
be expected to grow annually on well managed range- 
land that is supporting the potential natural plant commu- 
nity. К includes all vegetation, whether or not it is palat- 
able to grazing animals. it includes the current year's 
growth of leaves, twigs, and fruits of woody plants. It 
does not include the increase in stem diameter of trees 
and shrubs. It is expressed in pounds per acre of air-dry 
vegetation for favorable, normal, and unfavorable years. 
In a favorable year, the amount and distribution of pre- 
cipitation and the temperatures make growing conditions 
substantially better than average. In a normal year, grow- 
ing conditions are about average. In an unfavorable year, 
growing conditions are well below average, generally be- 
cause of low available soil moisture. 

Dry weight is the total annual yield per acre reduced to 
a common percent of air-dry moisture. 

Characteristic vegetation—the grasses, forbs, and 
shrubs that make up most of the potential natural plant 
community on each soil—is listed by common name. 
Under composition, the expected percentage of the total 
annual production is given for each species making up 
the characteristic vegetation. The amount that can be 
used as forage depends on the kinds of grazing animals 
and on the grazing season. 

Range management requires a knowledge of the kinds 
of soil and of the potential natural plant community. It 
also requires an evaluation of the present range condi- 
tion. Range condition is determined by comparing the 
present plant community with the potential natural plant 
community on a particular range site. The more closely 
the existing community resembles the potential commu- 
nity, the better the range condition. Range condition is 
an ecological rating only. It does not have a specific 
meaning that pertains to the present plant community in 
a given use. 

The objective in range management is to control graz- 
ing so that the plants growing on a site are about the 
same in kind and amount as the potential natural plant 
community for that site. Such management generally re- 
sults in the optimum production of vegetation, conserva- 
tion of water, and control of erosion. Sometimes, howev- 
er, a range condition somewhat below the potential 
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meets grazing needs, provides wildlife habitat, and pro- 
tects soil and water resources. 


Woodland management and productivity 


Table 7 can be used by woodland owners or forest 
managers in planning the use of soils for wood crops. 
Only those soils suitable for wood crops are listed. 

In table 7, sight, moderate, and severe indicate the 
degree of the major soil limitations to be considered in 
management. 

Ratings of the erosion hazard indicate the risk of loss 
of soil in well managed woodland. The risk is s/ight if the 
expected soil loss is small, moderate if measures are 
needed to control erosion during logging and road con- 
struction, and severe if intensive management or special 
equipment and methods are needed to prevent exces- 
sive loss of soil. 

Ratings of equipment limitation reflect the characteris- 
tics and conditions of the soil that restrict use of the 
equipment generally needed in woodland management 
or harvesting. A rating of slight indicates that use of 
equipment is not limited to a particular kind of equipment 
or time of year; moderate indicates a short seasonal 
limitation or a need for some modification in manage- 
ment or in equipment; and severe indicates a seasonal 
limitation, a need for special equipment or management, 
or a hazard in the use of equipment. 

Seedling mortality ratings indicate the degree to which 
the soil affects the mortality of tree seedlings. Plant 
competition is not considered in the ratings. The ratings 
apply to seedlings from good stock that are properly 
planted during a period of sufficient rainfall. A rating of 
Slight indicates that the expected mortality is less than 
25 percent; moderate, 25 to 50 percent; and severe, 
more than 50 percent. 

Ratings of windthrow hazard are based on soil charac- 
teristics that affect the development of tree roots and 
the ability of the soil to hold trees firmly. A rating of sight 
indicates that a few trees may be blown down by normal 
winds; moderate, that some trees will be blown down 
during periods of excessive soil wetness and strong 
winds; and severe, that many trees are blown down 
during periods of excessive soil wetness and moderate 
or strong winds. 

Ratings of plant competition indicate the degree to 
which undesirable plants are expected to invade where 
there are openings in the tree canopy. The invading 
plants compete with native plants or planted seedlings. A 
rating of slight indicates little or no competition from 
other plants; moderate indicates that plant competition is 
expected to hinder the development of a fülly stocked 
stand of desirable trees; severe indicates that plant com- 
petition is expected to prevent the establishment of a 
desirable stand unless the site is intensively prepared, 
weeded, or otherwise managed to control undesirable 
plants. 

The potential productivity of merchantable or common 
trees on a soil is expressed as a s/te index. This index is 
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the average height, in feet, that dominant and codomin- 
ant trees of a given species attain in a specified number 
of years. The site index applies to fully stocked, even- 
aged, unmanaged stands. Commonly grown trees are 
those that woodland managers generally favor in inter- 
mediate or improvement cuttings. They are selected on 
the basis of growth rate, quality, value, and marketability. 

Trees to plant are those that are suited to the soils 
and to commercial wood production. 


Engineering 


Franklin C. Kinsey, civil engineer, Soil Conservation Service, assisted 
in preparing this section. 


This section provides information for planning land 
uses related to urban development and to water man- 
agement. Soils are rated for various uses, and the most 
limiting features are identified. The ratings are given in 
the following tables: Building site development, Sanitary 
facilities, Construction materials, and Water manage- 
ment. The ratings are based on observed performance 
of the soils and on the estimated data and test data in 
the “Soil properties" section. 

Information іп this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and construc- 
tion. The information, however, has limitations. For ex- 
ample, estimates and other data generally apply only to 
that part of the soil within a depth of 5 or 6 feet. Be- 
cause of the map scale, small areas of different soils 
may be included within the mapped areas of a specific 
soil. 

The information is not site specific and does not elimi- 
nate the need for onsite investigation of the soils or for 
testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this sec- 
tion. Local ordinances and regulations need to be con- 
sidered in planning, in site selection, and in design. 

Soil properties, site features, and observed perform- 
ance were considered in determining the ratings in this 
section. During the fieldwork for this soil survey, determi- 
nations were made about grain-size distribution, liquid 
limit, plasticity index, soil reaction, depth to bedrock, 
hardness of bedrock within 5 to 6 feet of the surface, 
soil wetness, depth to a seasonal high water table, 
slope, likelihood of flooding, natural soil structure aggre- 
gation, and soil density. Data were collected about kinds 
of clay minerals, mineralogy of the sand and silt frac- 
tions, and the kind of adsorbed cations. Estimates were 
made for erodibility, permeability, corrosivity, shrink-swell 
potential, available water capacity, and other behavioral 
characteristics affecting engineering uses. 

This information can be used to (1) evaluate the po- 
tential of areas for residential, commercial, industrial, and 
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recreation uses; (2) make preliminary estimates of соп- 
struction conditions; (3) evaluate alternative routes for 
roads, streets, highways, pipelines, and underground 
cables; (4) evaluate alternative sites for sanitary landfills, 
septic tank absorption fields, and sewage lagoons; (5) 
plan detailed onsite investigations of soils and geology; 
(6) locate potential sources of gravel, sand, earthfill, and 
topsoil; (7) plan drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and water 
conservation; and (8) predict performance of proposed 
small structures and pavements by comparing the per- 
formance of existing similar structures on the same or 
similar soils. 

The information in the tables, along with the soil maps, 
the soil descriptions, and other data provided in this 
survey can be used to make additional interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 


Building site development 


Table 8 shows the degree and kind of soil limitations 
that affect shallow excavations, dwellings with and with- 
out basements, small commercial buildings, and local 
roads and streets. The limitations are considered slight if 
soil properties and site features are generally favorable for 
the indicated use and limitations are minor and easily 
overcome; moderate if soil properties or site features are 
not favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or mini- 
mize the limitations; and severe if soil properties or site 
features are so unfavorable or so difficult to overcome 
that special design, significant increases in construction 
costs, and possibly increased maintenance are required. 
Special feasibility studies may be required where the soil 
limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The ret- 
ings are based on soil properties, site features, and ob- 
served performance of the soils. The ease of digging, 
filling, and compacting is affected by the depth to bed- 
rock, a cemented pan, or a very firm dense layer; stone 
content; soil texture; and slope. The time of the year that 
excavations can be made is affected by the depth to a 
seasonal high water table and the susceptibility of the 
Soil to flooding. The resistance of the excavation walls or 
banks to sloughing or caving is affected by soil texture 
and the depth to the water table. 

Dwellings and small commercial buildings are struc- 
tures built on shallow foundations on undisturbed soil. 
The load limit is the same as that for single-family dwell- 
ings no higher than three stories. Ratings are made for 
small commercial buildings without basements, for dwell- 
ings with basements, and for dwellings without base- 
ments. The ratings are based on soil properties, site 
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features, and observed performance of the soils. A high 
water table, flooding, shrink-swell potential, and organic 
layers can cause the movement of footings. A high water 
table, depth to bedrock or to a cemented pan, large 
stones, and flooding affect the ease of excavation and 
construction. Landscaping and grading that require cuts 
and fills of more than 5 to 6 feet are not considered. 

(оса! roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. They 
have a subgrade of cut or fill soil material, a base of 
gravel, crushed rock, or stabilized soil material, and a 
flexible or rigid surface. Cuts and fills are generally limit- 
ed to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to bedrock or to a cemented pan, a high 
water table, flooding, large stones, and slope affect the 
ease of excavating and grading. Soil strength (as in- 
ferred from the engineering classification of the soil), 
shrink-swell potential, frost action potential, and depth to 
a high water table affect the traffic supporting capacity. 


Sanitary facilities 


Table 9 shows the degree and the kind of soil limita- 
tions that affect septic tank absorption fields, sewage 
lagoons, and sanitary landfills. The limitations are consid- 
ered slight if soil properties and site features are gener- 
ally favorable for the indicated use and limitations are 
minor and easily overcome; moderate if soil properties or 
Site features are not favorable for the indicated use and 
special planning, design, or maintenance is needed to 
overcome or minimize the limitations; and severe if soil 
properties or site features are so unfavorable or so diffi- 
cult to overcome that special design, significant in- 
creases in construction costs, and possibly increased 
maintenance are required. 

Table 9 also shows the suitability of the soils for use 
as daily cover for landfills. A rating of good indicates that 
soil properties and site features are favorable for the use 
and good performance and low maintenance can be 
expected; гайг indicates that soil properties and site fea- 
tures are moderately favorable for the use and one or 
more soil properties or site features make the soil less 
desirable than the soils rated good; and poor indicates 
that one or more soil properties or site features are 
unfavorable for the use and overcoming the unfavorable 
properties requires special design, extra maintenance, or 
costly alteration. 

Septic tank absorption fields are areas in which efflu- 
ent from a septic tank is distributed into the soil through 
subsurface tiles or perforated pipe. Only that part of the 
soil between depths of 24 and 72 inches is evaluated. 
The ratings are based on soil properties, site features, 
and observed performance of the soils. Permeability, a 
high water table, depth to bedrock or to a cemented 
pan, and flooding affect absorption of the effluent. Large 
stones and bedrock or a cemented pan interfere with 
installation. 
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Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil material beneath 
the absorption field to effectively filter the effluent. Many 
local ordinances require that this material be of a certain 
thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons should have a nearly level 
floor surrounded by cut slopes or embankments of com- 
pacted soil. Lagoons generally are designed to hold the 
sewage within a depth of 2 to 5 feet. Nearly impervious 
soil material for the lagoon floor and sides is required to 
minimize seepage and contamination of ground water. 

Table 9 gives ratings for the natural soil that makes up 
the lagoon floor. The surface layer and, generally, 1 or 2 
feet of soil material below the surface layer are excavat- 
ed to provide material for the embankments. The ratings 
are based on soil properties, site features, and observed 
performance of the soils. Considered in the ratings are 
slope, permeability, а high water table, depth to bedrock 
or to a cemented pan, flooding, large stones, and con- 
tent of organic matter. 

Excessive seepage due to rapid permeability of the 
Soil or a water table that is high enough to raise the level 
of sewage in the lagoon causes a lagoon to function 
unsatisfactorily. Pollution results if seepage is excessive 
or if floodwater overtops the lagoon. A high content of 
organic matter is detrimental to proper functioning of the 
lagoon because it inhibits aerobic activity. Slope, bed- 
rock, and cemented pans can cause construction prob- 
lems, and large stones can hinder compaction of the 
lagoon floor. 

Sanitary landfills are areas where solid waste is dis- 
posed of by burying it in soil. There are two types of 
landfill—trench and area. In a trench landfill, the waste is 
placed іп a trench. It is spread, compacted, and covered 
daily with a thin layer of soil excavated at the site. In an 
area landfill, the waste is placed in successive layers on 
the surface of the soil. The waste is spread, compacted, 
and covered daily with a thin layer of soil from a source 
away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
water pollution. Ease of excavation and revegetation 
needs to be considered. 

The ratings in table 9 are based on soil properties, site 
features, and observed performance of the soils. Perme- 
ability, depth to bedrock or to a cemented pan, a high 
water table, slope, and flooding affect both types of 
landfill. Texture, stones and boulders, highly organic 
layers, soil reaction, and content of salts and sodium 
affect trench type landfills. Unless otherwise stated, the 
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ratings apply only to that part of the soil within a depth 
of about 6 feet. For deeper trenches, a limitation rated 
slight or moderate may not be valid. Onsite investigation 
is needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 
difficult to spread; sandy soils are subject to soil blowing. 

After soil material has been removed, the soil material 
remaining in the borrow area must be thick enough over 
bedrock, a cemented pan, or the water table to permit 
revegetation. The soil material used as final cover for a 
landfill should be suitable for plants. The surface layer 
generally has the best workability, more organic matter, 
and the best potential for plants. Material from the sur- 
face layer should be stockpiled for use as the final 
cover. 


Construction materials 


Table 10 gives information about the soils as a source 
of roadfill, sand, gravel, and topsoil. The soils are rated 
good, fair, or poor as a source of roadfill, sand, gravel, 
and topsoil. The ratings are based on soil properties and 
Site features that affect the removal of the soil and its 
use as construction material. Normal compaction, minor 
processing, and other standard construction practices 
are assumed. Each soil is evaluated to a depth of 5 or 6 
feet. 

Roadfill is soil material that is excavated іп one place 
and used in road embankments in another place. In this 
table, the soils are rated as a source of гоаай for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 or 6 feet. It is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering index proper- 
ties provides detailed information about each soil layer. 
This information can help determine the suitability of 
each layer for use as roadfill. The performance of soil 
after it is stabilized with lime or cement is not considered 
in the ratings. 

The ratings are based on soil properties, site features, 
and observed performance of the soils. The thickness of 
suitable material is а major consideration. The ease of 
excavation is affected by large stones, a high water 
table, and slope. How well the soil performs in place 
after it has been compacted and drained is determined 
by its strength (as inferred from the engineering classifi- 
cation of the soil) and shrink-swell potential. 
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Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated /а/г are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet, and the depth to 
the water table is less than 1 foot. They may have layers 
of suitable material, but the material is less than 3 feet 
thick. 

Sand and gravel are used in great quantities in many 
kinds of construction. The ratings in table 10 provide 
guidance as to where to look for probable sources and 
are based on the probability that soils in a given area 
contain sizable quantities of sand or gravel. А soil rated 
good or fair has a layer of suitable material at least 3 
feet thick, the top of which is within a depth of 6 feet. 
Coarse fragments of soft bedrock material, such as 
shale and siltstone, are not considered to be sand and 
gravel. Fine-grained soils are not suitable sources of 
sand and gravel. 

The ratings do not take into account depth to the 
water table or other factors that affect excavation of the 
material. Descriptions of grain size, kinds of minerals, 
reaction, and stratification are given in the soil series 
descriptions and in table 14. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 inches 
of a soil is evaluated for use as topsoil. Also evaluated is 
the reclamation potential of the borrow area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, bedrock, and toxic material. 

Soils rated good have friable loamy material to a depth 
of at least 40 inches. They are free of stones and cob- 
bles, have little or no gravel, and have slopes of less 
than 8 percent. They are low in content of soluble salts, 
are naturally fertile or respond well to fertilizer, and are 
not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have a 
relatively high content of clay, soils that have only 20 to 
40 inches of suitable material, soils that have an appre- 
ciable amount of gravel, stones, or soluble salts, or soils 
that have slopes of 8 to 15 percent. The soils are not so 
wet that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large amount 
of gravel, stones, or soluble salts, have slopes of more 
than 15 percent, or have a seasonal water table at or 
near the surface. 
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The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. Organic 
matter greatly increases the absorption and retention of 
moisture and nutrients for plant growth. 


Water management 


Major conservation engineering practices in Marshall 
County deal with problems of gully and sheet erosion, 
grade stabilization, and water supply. Waterways, ter- 
races, and grade stabilization structures deal with the 
problems of erosion and grade stabilization. 

Other problems are drainage, flood control, pollution 
abatement, and irrigation water conservation. Open ditch 
surface and tile subsurface drainage systems; floodwater 
retarding dams; agricultural waste management systems; 
and irrigation water management systems are methods 
used in solving and controlling these problems. 

Farm ponds are used extensively to furnish water for 
livestock, recreation, and wildlife. Water for livestock is 
also furnished by the development of springs and wells. 

Table 11 gives information on the soil properties and 
site features that affect water management. It gives for 
each soil the restrictive features that affect pond reser- 
voir areas, embankments, dikes, and levees; drainage; 
irrigation; terraces and diversions; and grassed water- 
ways. 

Pond reservoir areas hold water behind a dam or em- 
bankment. Soils best suited to this use have low seep- 
age potential in the upper 60 inches. The seepage po- 
tential is determined by the permeability of the soil and 
the depth to fractured bedrock or other permeable mate- 
rial. Excessive slope can affect the storage capacity of 
the reservoir area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, con- 
structed to impound water or to protect land against 
overflow. In this table, the soils are rated as a source of 
material for embankment fill. The ratings apply to the soil 
material below the surface layer to a depth of about 5 
feet. It is assumed that soil layers will be uniformly mixed 
and compacted during construction. 

The ratings do not indicate the ability of the natural 
soil to support an embankment. Soil properties to a 
depth even greater than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to de- 
termine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable com- 
paction characteristics. Unfavorable features include less 
than 5 feet of suitable material and a high content of 
stones or boulders, organic matter, or salts or sodium. A 
high water table affects the amount of usable material. It 
also affects trafficability. 

Drainage is the removal of excess surface and subsur- 
face water from the soil. How easily and effectively the 
soil is drained depends on the depth to bedrock, to a 
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cemented pan, or to other layers that affect the rate of 
water movement, permeability; depth to a high water 
table or depth of standing water if the soil is subject to 
ponding; slope; susceptibility to flooding; subsidence of 
organic layers; and potential frost action. Excavating and 
grading and the stability of ditchbanks are affected by 
depth to bedrock or to a cemented pan, large stones, 
slope, and the hazard of cutbanks caving. The productiv- 
ity of the soil after drainage is adversely affected by 
extreme acidity or by toxic substances in the root zone, 
such as salts, sodium, or sulfur. Availability of drainage 
outlets is not considered in the ratings. 

irrigation is the controlled application of water to sup- 
plement rainfall and support plant growth. The design 
and management of an irrigation system are affected by 
depth to the water table, the need for drainage, flooding, 
available water capacity, intake rate, permeability, ero- 
Sion hazard, and slope. The construction of a system is 
affected by large stones and depth to bedrock or to a 
cemented pan. The performance of a system is affected 
by the depth of the root zone, the amount of salts or 
sodium, and soil reaction. 

Terraces and diversions are embankments or a combi- 
nation of channels and ridges constructed across a 
slope to reduce erosion and conserve moisture by inter- 
cepting runoff. Slope, wetness, large stones, and depth 
to bedrock or to a cemented pan affect the construction 
of terraces and diversions. A restricted rooting depth, a 
severe hazard of wind or water erosion, an excessively 
coarse texture, and restricted permeability adversely 
affect maintenance. 

Grassed waterways are natural or constructed chan- 
nels, generally broad and shallow, that conduct surface 
water to outlets at a nonerosive velocity (fig. 10). Large 
stones, wetness, slope, and depth to bedrock or to a 
cemented pan affect the construction of grassed water- 
ways. А hazard of wind erosion, low available water 
capacity, restricted rooting depth, toxic substances such 
as salts or sodium, and restricted permeability adversely 
affect the growth and maintenance of the grass after 
construction. 


Recreation 


Robert J. Higgins, biologist, Soil Conservation Service, assisted in 
preparing this section. 


Marshall County has several areas of scenic, geologic, 
and historic interest. Numerous watershed lakes, farm 
ponds, and streams provide opportunities for water- 
based recreation on privately-owned land. Areas in the 
upper reaches of Tuttle Creek Lake are open to the 
public and provide a place to camp, hunt, fish, and 
picnic. 

Potential for additional development of recreation facil- 
ities is good throughout the county. 

The soils of the survey area are rated in table 12 
according to limitations that affect their suitability for 
recreation. The ratings are based on restrictive soil fea- 
tures, such as wetness, slope, and texture of the surface 
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Figure 10.—“Вїд bales" of bromegrass hay in waterways on 
Wymore soils. Waterways help to control soil loss by carrying water 
discharged from terraces off the field. 


layer. Susceptibility to flooding is considered. Not consid- 
ered in the ratings, but important in evaluating a site, are 
the location and accessibility of the area, the size and 
shape of the area and its scenic quality, vegetation, 
access to water, potential water impoundment sites, and 
access to public sewerlines. The capacity of the soil to 
absorb septic tank effluent and the ability of the soil to 
support vegetation are also important. Soils subject to 
flooding are limited for recreation use by the duration 
and intensity of flooding and the season when flooding 
occurs. In planning recreation facilities, onsite assess- 
ment of the height, duration, intensity, and frequency of 
flooding is essential. 

In table 12, the degree of soil limitation is expressed 
as slight, moderate, or severe. Slight means that soil 
properties are generally favorable and that limitations are 
minor and easily overcome. Moderate means that limita- 
tions can be overcome or alleviated by planning, design, 
or special maintenance. Severe means that soil proper- 
ties are unfavorable and that limitations can be offset 
only by costly soil reclamation, special design, intensive 
maintenance, limited use, or by a combination of these 
measures. 

The information in table 12 can be supplemented by 
other information in this survey, for example, interpreta- 
tions for septic tank absorption fields in table 9 and 
interpretations for dwellings without basements and for 
local roads and streets in table 8. 
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Camp areas require site preparation such as shaping 
and leveling the tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary facili- 
ties and utility lines. Camp areas are subject to heavy 
foot traffic and some vehicular traffic. The best soils 
have mild slopes and are not wet or subject to flooding 
during the period of use. The surface has few or no 
stones or boulders, absorbs rainfall readily but remains 
firm, and is not dusty when dry. Strong slopes and 
stones or boulders can greatly increase the cost of con- 
structing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 
sites or of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, is firm after rains, 
and is not dusty when dry. If grading is needed, the 
depth of the soil over bedrock or a hardpan should be 
considered. 

Paths and trails Тог hiking, horseback riding, and bicy- 
cling should require little or no cutting and filling. The 
best soils are not wet, are firm after rains, are not dusty 
when dry, and are not subject to flooding more than 
once a year during the period of use. They have moder- 
ate slopes and few or no stones or boulders on the 
surface. 


Wildlife habitat 


Robert J. Higgins, biologist, Soil Conservation Service, assisted in 
preparing this section. 


The main game species of Marshall County are bob- 
white quail, pheasant, mourning dove, cottontail rabbit, 
fox squirrel, white-tailed deer, and several species of 
waterfowl. 

Nongame species of wildlife in the county are numer- 
ous because of the diverse types of habitat. Cropland, 
woodland, and pastureland are interspersed throughout 
the county creating the desirable edge effect conducive 
to many species. Each of these habitat types provide a 
home for a particular group of species. 

Furbearers are common along many of the streams 
and trapping is done on a limited basis. 

Tuttle Creek Lake, stockwater ponds, streams, and 
watershed lakes provide good to excellent fishing. Spe- 
cies commonly taken in the county are: bass, channel 
cat and flathead catfish, carp, and bluegill. 

When developing a specific habitat for wildlife, plant 
cover should be the kind that the soils can produce and 
should be properly located. Onsite technical assistance 
in planning wildlife areas and in determining suitable spe- 
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cies of vegetation for planting can be obtained from the 
Soil Conservation Service, Kansas Forestry, Fish and 
Game Commission, and Extension Service. 

Soils affect the kind and amount of vegetation that is 
available to wildlife as food and cover. They also affect 
the construction of water impoundments. The kind and 
abundance of wildlife depend largely on the amount and 
distribution of food, cover, and water. Wildlife habitat can 
be created or improved by planting appropriate vegeta- 
tion, by maintaining the existing plant cover, or by pro- 
moting the natural establishment of desirable plants. 

In table 13, the soils in the survey area are rated 
according to their potential for providing habitat for var- 
ious kinds of wildlife. This information can be used in 
planning parks, wildlife refuges, nature study areas, and 
other developments for wildlife; in selecting soils that are 
suitable for establishing, improving, ог maintaining specif- 
ic elements of wildlife habitat; and in determining the 
intensity of management needed for each element of the 
habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. А rating of good indicates that the element or 
kind of habitat is easily established, improved, or main- 
tained. Few or no limitations affect management, and 
satisfactory results can be expected. A rating of /air 
indicates that the element or kind of habitat can be 
established, improved, or maintained in most places. 
Moderately intensive management is required for satis- 
factory results. A rating of poor indicates that limitations 
are severe for the designated element or kind of habitat. 
Habitat can be created, improved, or maintained in most 
places, but management is difficult and must be inten- 
sive. A rating of very poor indicates that restrictions for 
the element or kind of habitat are very severe and that 
unsatisfactory results can be expected. Creating, improv- 
ing, or maintaining habitat is impractical or impossible. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and seed- 
producing herbaceous plants. Soil properties and fea- 
tures that affect the growth of grain and seed crops are 
depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface stoni- 
ness, and flood hazard. Soil temperature and soil mois- 
ture are also considerations. Examples of grain and seed 
crops are corn, grain sorghum, wheat, oats, soybeans, 
and barley. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes. Soil properties and features 
that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flood hazard, 
and slope. Soil temperature and soil moisture are also 
considerations. Examples of grasses and legumes are 
fescue, bromegrass, clover, and alfalfa. 

Wild herbaceous plants are native or naturally estab- 
lished grasses and forbs, including weeds. Soil proper- 
ties and features that affect the growth of these plants 
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are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, surface stoniness, and 
flood hazard. Soil temperature and soil moisture are also 
considerations. Examples of wild herbaceous plants are 
bluestems, switchgrass, indiangrass, goldenrod, beggar- 
weed, ragweed, wheatgrass, and grama. 

Hardwood trees and woody understory produce nuts 
or other fruit, buds, catkins, twigs, bark, and foliage. Soil 
properties and features that affect the growth of hard- 
wood trees and shrubs are depth of the root zone, the 
available water capacity, and wetness. Examples of 
these plants are oak, cottonwood, black cherry, black 
walnut, hackberry, willow, green ash, and hickory. Exam- 
ples of fruit-producing shrubs that are suitable for plant- 
ing on soils rated good are Russian-olive, autumn-olive, 
plum, fragrant sumac, winterberry, and crabapple. 

Coniferous plants furnish browse, seeds, and cones. 
Soil properties and features that affect the growth of 
coniferous trees, shrubs, and ground cover are depth of 
the root zone, available water capacity, and wetness. 
Examples of coniferous plants are pine, spruce, and red 
cedar. 

Shrubs are bushy woody plants that produce fruit, 
buds, twigs, bark, and foliage. Soil properties and fea- 
tures that affect the growth of shrubs are depth of the 
root zone, available water capacity, salinity, and soil 
moisture. Examples of shrubs are gooseberry, dogwood, 
blackberry, buckbrush, prairie rose, and sumac. 

Wetland plants are annual and perennial wild herba- 
ceous plants that grow on moist or wet sites. Submerged 
or floating aquatic plants are excluded. Soil properties 
and features affecting wetland plants are texture of the 
surface layer, wetness, reaction, salinity, slope, and sur- 
face stoniness. Examples of wetland plants аге 
smartweed, cattails, saltgrass, prairie cordgrass, rushes, 
sedges, and reeds. 

Shallow water areas have an average depth of less 
than 5 feet. Some are naturally wet areas. Others are 
created by dams, levees, or other water-control struc- 
tures. Soil properties and features affecting shallow 
water areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. Examples of shallow 
water areas are marshes, waterfowl feeding areas, and 
ponds. 

The habitat for various kinds of wildlife is described in 
the following paragraphs. 

Habitat for openland wildlife consists of cropland, pas- 
ture, meadows, and areas that are overgrown with 
grasses, herbs, shrubs, and vines. These areas produce 
grain and seed crops, grasses and legumes, and wild 
herbaceous plants. The wildlife attracted to these areas 
include bobwhite quail, pheasant, meadowlark, field spar- 
row, cottontail, and red fox. 

Habitat for woodland wildlife consists of areas of de- 
ciduous plants or coniferous plants or both and associat- 
ed grasses, legumes, and wild herbaceous plants. Wild- 
life attracted to these areas include wild turkey, owls, 
thrushes, woodpeckers, squirrels, opossum, raccoon, 
and white-tailed deer. 
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Habitat for wetland wildlife consists of open, marshy or 
swampy shallow water areas. Some of the wildlife at- 
tracted to such areas are ducks, geese, herons, shore 
birds, redwinged blackbirds, muskrat, mink, and beaver. 

Habitat for rangeland wildlife consists of areas of 
shrubs and wild herbaceous plants. Wildlife attracted to 
rangeland include coyotes, badgers, jack rabbits, hawks, 
dickcissels, and meadowlark. 


Soil properties 


Data relating to soil properties are collected during the 
course of the soil survey. The data and the estimates of 
Soil and water features, listed in tables, are explained on 
the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some bench- 
mark soils. Established standard procedures are fol- 
lowed. During the survey, many shallow borings are 
made and examined to identify and classify the soils and 
to delineate them on the soil maps. Samples are taken 
from some typical profiles and tested in the laboratory to 
determine grain-size distribution, plasticity, and compac- 
tion characteristics. 

Estimates of soil properties are based on field exami- 
nations, on laboratory tests of samples from the survey 
area, and on laboratory tests of samples of similar soils 
in nearby areas. Tests verify field observations, verify 
properties that cannot be estimated accurately by field 
observation, and help characterize key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classifications, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent scil and water features also are given. 


Engineering properties 


Table 14 gives estimates of the engineering classifica- 
tion and of the range of index properties for the major 
layers of each soil in the survey area. Most soils have 
layers of contrasting properties within the upper 5 or 6 
feet. 

Depth to the upper and lower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each soil series 
under “бой series and morphology." 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are defined 
according to percentages of sand, silt, and clay in the 
fraction of the soil that is less than 2 millimeters in 
diameter. "Loam," for example, is soil that is 7 to 27 
percent clay, 28 to 50 percent silt, and less than 52 
percent sand. If a soil contains particles coarser than 
sand, an appropriate modifier is added, for example, 
"gravelly." Textural terms are defined in the Glossary. 

Classification of the soils is determined according to 
the Unified soil classification system (2) and the system 
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adopted Бу the American Association of State Highway 
and Transportation Officials (1). 

The Unified system classifies soils according to prop- 
erties that affect their use as construction material. Soils 
are classified according to grain-size distribution of the 
fraction less than 3 inches in diameter and according to 
plasticity index, liquid limit, and organic matter content. 
Sandy and gravelly soils are identified as GW, GP, GM, 
GC, SW, SP, SM, and SC; silty and clayey soils as ML, 
CL, OL, MH, CH, and OH; and highly organic soils as Pt. 
Soils exhibiting engineering properties of two groups can 
have a dual classification, for example, SP-SM. 

The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral soil 
that is less than 3 inches in diameter is classified in one 
of seven groups from A-1 through A-7 on the basis of 
grain-size distribution, liquid limit, and plasticity index. 
Soils in group А-1 are coarse grained and low in content 
of fines (silt and clay). At the other extreme, soils in 
group A-7 are fine grained. Highly organic soils are clas- 
sified in group A-8 on the basis of visual inspection. 

If laboratory data are available, the A-1, A-2, and A-7 
groups are further classified as A-1-a, A-1-b, A-2-4, A-2- 
5. А-2-6, A-2-7, А-7-5, or A-7-6. As an additional refine- 
ment, the suitability of a soil as subgrade material can be 
indicated by a group index number. Group index num- 
bers range from 0 for the best subgrade material to 20 
or higher for the poorest. 

Hock fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates determined 
mainly by converting volume percentage in the field to 
weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an oven-dry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on labora- 
tory tests of soils sampled in the survey area and in 
nearby areas and on estimates made in the field. 

Liquid limit and plasticity index (Atterberg limits) indi- 
cate the plasticity characteristics of a soil. The estimates 
are based on test data from the survey area or from 
nearby areas and on field examination. 

The estimates of grain-size distribution, liquid limit, and 
plasticity index are rounded to the nearest 5 percent. 
Thus, if the ranges of gradation and Atterberg limits 
extend a marginal amount (1 or 2 percentage points) 
across classification boundaries, the classification in the 
marginal zone is omitted in the table. 


Physical and chemical properties 


Table 15 shows estimates of some characteristics and 
features that affect soil behavior. These estimates are 
given for the major layers of each soil in the survey area. 
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The estimates are based on field observations and on 
test data for these and similar soils. 

Permeability reters to the ability of a soil to transmit 
water or air. The estimates indicate the rate of downward 
movement of water when the soil is saturated. They are 
based on soil characteristics observed in the field, par- 
ticularly structure, porosity, and texture. Permeability is 
considered in the design of soil drainage systems, septic 
tank absorption fields, and construction where the rate of 
water movement under saturated conditions affects be- 
havior. 

Available water capacity refers to the quantity of water 
that the soil is capable of storing for use by plants. The 
capacity for water storage is given in inches of water per 
inch of soil for each major soil layer. The capacity varies, 
depending on soil properties that affect the retention of 
water and the depth of the root zone. The most impor- 
tant properties are the content of organic matter, soil 
texture, bulk density, and soil structure. Available water 
capacity is an important factor in the choice of plants or 
crops to be grown and in the design and management of 
irrigation systems. Available water capacity is not an 
estimate of the quantity of water actually available to 
plants at any given time. 

Soil reaction is a measure of acidity or alkalinity and is 
expressed as a range in pH values. The range in pH of 
each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory anal- 
yses. Soil reaction is important in selecting crops and 
other plants, in evaluating soil amendments for fertility 
and stabilization, and in determining the risk of corrosion. 

Salinity is a measure of soluble salts in the soil at 
saturation. It is expressed as the electrical conductivity 
of the saturation extract, in millimhos per centimeter at 
25 degrees C. Estimates are based on field and labora- 
tory measurements at representative sites of nonirrigated 
soils. The salinity of irrigated soils is affected by the 
quality of the irrigation water and by the frequency of 
water application. Hence, the salinity of soils in individual 
fields can differ greatly from the value given in the table. 
Salinity affects the suitability of a soil for crop production, 
the stability of soil if used as construction material, and 
the potential of the soil to corrode metal and concrete. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and type 
of clay minerals in the soil. The size of the load on the 
soil and the magnitude of the change in soil moisture 
content influence the amount of swelling of soils in 
place. Laboratory measurements of swelling of undis- 
turbed clods were made for many soils. For others, 
swelling was estimated on the basis of the kind and 
amount of clay minerals in the soil and on measure- 
ments of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to build- 
ma oe and other structures. Special design is often 
needed. 
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Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture con- 
tent is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 millime- 
lers in diameter. The classes are /ow, a change of less 
than 3 percent; moderate, 3 to 6 percent; and high, more 
{Нап 6 percent. Very high, greater than 9 percent, is 
sometimes used. 

Erosion facior K indicates the susceptibility of a soil to 
Sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Equation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt, sand, and 
organic matter (up to 4 percent) and on soil structure 
and permeability. Values of K range from 0.05 to 0.69. 
The higher the value the more susceptible the soil is to 
sheet and rill erosion by water. 

Erosion factor T is an estimate of the maximum aver- 
age annual rate of soil erosion by wind or water that can 
occur without affecting crop productivity over a sustained 
period. The rate is in tons per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to wind ero- 
Sion in cultivated areas. The groups indicate the suscep- 
tibility of soil to wind erosion and the amount of soil lost. 
Soils are grouped according to the following distinctions: 

1. Sands, coarse sands, fine sands, and very fine 
sands. These soils are generally not suitable for crops. 
They are extremely erodible, and vegetation is difficult to 
establish. 

2. Loamy sands, loamy fine sands, and loamy very 
fine sands. These soils are very highly erodible. Crops 
can be grown if intensive measures to control wind ero- 
sion are used. 

3. Sandy loams, coarse sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are highly 
erodible. Crops can be grown if intensive measures to 
control wind erosion are used. 

4L. Calcareous loamy soils that are less than 35 per- 
cent clay and more than 5 percent finely divided calcium 
carbonate. These soils are erodible. Crops can be grown 
if intensive measures to control wind erosion are used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible. Crops can be grown if measures to 
control wind erosion are used. 

5. Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 
percent finely divided calcium carbonate. These soils are 
Slightly erodible. Crops can be grown if measures to 
control wind erosion are used. 

6. Loamy soils that are 18 to 35 percent clay and 
less than 5 percent finely divided calcium carbonate, 
except silty clay loams. These soils are very slightly 
erodible. Crops can easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
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These soils are very slightly erodible. Crops can easily 
be grown. 

8. Stony or gravelly soils and other soils not subject 
to wind erosion. 


Soil and water features 


Table 16 gives estimates of various soil and water 
features. The estimates are used in land use planning 
that involves engineering considerations. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped ac- 
cording to the intake of water when the soils are thor- 
oughly wet and receive precipitation from long-duration 
storms. 

The four hydrologic soil groups are: 

Group А. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist mainly of 
deep, well drained to excessively drained sands or grav- 
elly sands. These soils have a high rate of water trans- 
mission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water trans- 
mission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
Soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clays that have a high shrink-swell potential, 
Soils that have a permanent high water table, soils that 
have a claypan or clay layer at or near the surface, and 
soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams, by runoff from adjacent 
slopes, or by tides. Water standing for short periods after 
rainfall or snowmelt and water in swamps and marshes 
are not considered flooding. 

Table 16 gives the frequency and duration of flooding 
and the time of year when flooding is most likely. 

Frequency, duration, and probable dates of occurrence 
are estimated. Frequency is expressed as none, rare, 
common, occasional, and frequent. Моле means that 
flooding is not probable; rare that it is unlikely but possi- 
ble under unusual weather conditions; common that it is 
likely under normal conditions; оссаѕ/опа/ that it occurs 
on an average of once or less in 2 years; and frequent 
that it occurs on an average of more than once in 2 
years. Duration is expressed as very brief if less than 2 
days, brief if 2 to 7 days, and /ong if more than 7 days. 
Probable dates are expressed in months; November- 
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Мау, for example, means that flooding can occur during 
the period November through May. 

The information is based on evidence in the soil pro- 
file, namely thin strata of gravel, sand, silt, or clay depos- 
ited by floodwater; irregular decrease in organic matter 
content with increasing depth; and absence of distinctive 
horizons that form in soils that are not subject to flood- 
ing. 

Also considered are local information about the extent 
and levels of flooding and the relation of each soil on 
the landscape to historic floods. Information on the 
extent of flooding based on soil data is less specific than 
that provided by detailed engineering surveys that delin- 
eate flood-prone areas at specific flood frequency levels. 

High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth to a 
seasonal high water table applies to undrained soils. The 
estimates are based mainly on the evidence of a saturat- 
ed zone, namely grayish colors or mottles in the soil. 
Indicated in table 16 are the depth to the seasonal high 
water table; the kind of water table—that is, perched, 
artesian, or apparent; and the months of the year that 
the water table commonly is high. A water table that is 
seasonally high for less than 1 month is not indicated in 
table 16. 

An apparent water table is a thick zone of free water 
in the soil. № is indicated by the level at which water 
stands in an uncased borehole after adequate time 15 
allowed for adjustment in the surrounding soil. Ап апе- 
sian water table is under hydrostatic head, generally be- 
neath an impermeable layer. When this layer is penetrat- 
ed, the water level rises in ап uncased borehole. А 
perched water table is water standing above an unsatu- 
rated zone. In places an upper, or perched, water table 
is separated from a lower one by a dry zone. 

Only saturated zones within a depth of about 6 feet 
are indicated. A plus sign preceding the range in depth 
indicates that the water table is above the surface of the 
soil. The first numeral in the range indicates how high 
the water rises above the surface. The second numeral 
indicates the depth below the surface. 

Depth to bedrock is shown for all soils that are under- 
lain by bedrock at a depth of 5 to 6 feet or less. For 
many soils, the limited depth to bedrock is a part of the 
definition of the soil borings and on other observations 
during the mapping of the soils. The kind of bedrock and 
its hardness as related to ease of excavation is also 
shown. Rippable bedrock can be excavated with a 
single-tooth ripping attachment on a 200-horsepower 
tractor, but hard bedrock generally requires blasting. 

Potential frost action is the likelihood of upward or 
lateral expansion of the soil caused by the formation of 
segregated ice lenses (frost heave) and the subsequent 
collapse of the soil and loss of strength on thawing. 
Frost action occurs when moisture moves into the freez- 
ing zone of the soil. Temperature, texture, density, per- 
meability, content of organic matter, and depth to the 
water table are the most important factors considered in 
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evaluating the potential for frost action. | is assumed 
that the soil is not insulated by vegetation or snow and is 
not artificially drained. Silty and highly structured clayey 
soils that have a high water table in winter are most 
susceptible to frost action. Well drained, very gravelly, or 
very sandy soils are the least susceptible. Frost heave 
and low soil strength during thawing cause damage 
mainly to pavements and other rigid structures. 

Hisk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of corro- 
sion of uncoated steel is related to such factors as soil 
moisture, particle-size distribution, acidity, and electrical 
conductivity of the soil. The rate of corrosion of concrete 
is based mainly on the sulfate and sodium content, tex- 
ture, moisture content, and acidity of the soil. Special 
site examination and design may be needed if the com- 
bination of factors creates a severe corrosion environ- 
ment. The steel in installations that intersect soil bound- 
aries or soil layers is more susceptible to corrosion than 
steel in installations that are entirely within one kind of 
soil or within one soil layer. 

For uncoated steel, the risk of corrosion, expressed as 
low, moderate, or high, is based on soil drainage class, 
total acidity, electrical resistivity near field capacity, and 
electrical conductivity of the saturation extract. 

For concrete, the risk of corrosion is also expressed 
as low, moderate, or high. it is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 


Soil series and morphology 


in this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. The soil is com- 
pared with similar soils and with nearby soils of other 
series. A pedon, a small three-dimensional area of soil, 
that is typical of the series in the survey area is de- 
scribed. The detailed description of each soil horizon 
follows standards in the Soil Survey Manual (3). Many of 
the technical terms used in the descriptions are defined 
in Soil Taxonomy (4). Unless otherwise stated, colors in 
the descriptions are for moist soil. Following the pedon 
description is the range of important characteristics of 
the soils in the series. 

The map units of each soil series are described in the 
section “Soil maps for detailed planning." 


Eudora series 


The Eudora series consists of deep, well drained, 
moderately permeable soils on bottom lands. These soils 
formed in silty alluvium. Slopes range from 0 to 2 per- 
cent. 

Eudora soils are similar to Kennebec, Muir, and 
Nodaway soils and are commonly adjacent to Muir, 
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Nodaway, and Wabash soils in the landscape. Kennebec 
and Muir soils have a mollic epipedon that is thicker than 
20 inches and а fine-silty control section. Wabash soils 
have a fine control section. Nodaway soils are typically 
below the Eudora soils on flood plains. Wabash soils are 
typically in low, poorly drained areas of the flood plain. 

Typical pedon of Eudora silt loam, 820 feet west and 
1,390 feet south of the northeast corner of sec. 32, T. 2 
S., В. 7 E. 


Ар—0 to 5 inches; very dark brown (10YR 2/2) silt loam, 
grayish brown (10YR 5/2) dry; weak fine granular 
structure; slightly hard, friable; neutral; abrupt 
smooth boundary. 

A12—5 to 14 inches; very dark grayish brown (10YR 
3/2) silt loam, grayish brown (10YR 5/2) dry; weak 
fine granular structure; slightly hard, friable; neutral; 
diffuse smooth boundary. 

C—14 to 60 inches; dark grayish brown (10YR 4/2) silt 
loam, light brownish gray (10YR 6/2) dry; massive; 
slightly hard, friable; thin strata of fine sandy loam; 
neutral. 


The thickness of the solum ranges from 10 to 24 
inches. Thickness of the mollic epipedon ranges from 10 
to 20 inches. Depth of free carbonates ranges from 20 
to 60 inches or more. 

The A horizon has hue of 1098, value of 2 or З (З to 5 
dry), and chroma of 1 or 2. It is dominantly silt loam but 
ranges to very fine sandy loam or fine sandy loam. The 
C horizon has hue of 10YR, value of 4 to 6 (5 to 7 dry), 
and chroma of 2. It is silt loam or very fine sandy loam 
and has thin strata of coarser or finer material. 


Geary series 


The Geary series consists of deep, well drained soils 
on uplands. Permeability is moderately slow. These soils 
formed in silty loess. Slopes range from 3 to 7 percent. 

Geary soils are similar to Morrill soils and are com- 
monly adjacent to Pawnee and Wymore soils. Morrill 
soils have a fine loamy texture, and formed in glacial till. 
Pawnee and Wymore soils have a fine-textured control 
section. Pawnee soils also formed in glacial till below 
Geary soils in the landscape. Wymore soils are typically 
above Geary soils in the landscape. 

Typical pedon of Geary silt loam, 3 to 7 percent 
slopes, 450 feet south and 830 feet west of the north- 
east corner of sec. 17, T. 1 S., R. 6 E. 


Al—0 to 9 inches; very dark brown (ЮУВ 2/2) silt loam, 
very dark grayish brown (ОУН 3/2) dry; moderate 
fine granular structure; slightly hard, friable; medium 
acid; gradual smooth boundary. 

B1—9 to 16 inches; dark brown (7.БҮҢ 3/2) silty clay 
loam, brown (7.5YR 4/2) dry; moderate fine suban- 
gular blocky structure parting to moderate fine 
granular; slightly hard, friable; medium acid; gradual 
smooth boundary. 
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B21t—16 to 27 inches; brown (7.5YR 4/4) silty clay 
loam, brown (7.5YR 5/4) dry; moderate fine blocky 
structure; hard, firm; medium acid; gradual smooth 
boundary. 

B221—27 to 35 inches; reddish brown (5ҮН 4/3) silty 
clay loam, reddish brown (5ҮВ 4/4) dry; moderate 
fine blocky structure; hard, firm; slightly acid; gradual 
smooth boundary. 

B3—35 to 46 inches; yellowish red (БҮН 4/6) silty clay 
loam, yellowish red (5УН 5/6) dry; weak medium 
subangular blocky structure; hard, firm; slightly acid; 
gradual smooth boundary. 

C—46 to 60 inches; brown (7.5ҮН 4/4) silty clay loam, 
strong brown (7.5YR 5/6) dry; massive; hard, firm; 
slightly acid. 


Thickness of the solum ranges from 30 to 60 inches. 
Thickness of the mollic epipedon ranges from 10 to 20 
inches. 

The A horizon has hue of 7.5YR or 10YR, value of 2 
or 3 (3 to 5 dry), and chroma of 2 or 3. It is dominantly 
silt loam but ranges to silty clay loam. The B1 horizon 
has hue of 7.5YR or 10YR, value of 2 to 5 (3 to 6 dry), 
and chroma of 2 to 6. It is dominantly silty clay loam. 
The B2t horizon has hue of 5YR or 7.5YR, value of 3 to 
5 (4 to 6 dry), and chroma of 3 to 6. The B3 and C 
horizons have hue of 5YR or 7.5YR, value of 4 or 5 (5 to 
7 dry), and chroma of 4 to 6. They are silty clay loam or 
clay loam. 


Kennebec series 


The Kennebec series consists of deep, moderately 
well drained, moderately permeable soils on bottom 
lands. These soils formed in silty alluvium. Slopes range 
from 0 to 2 percent. 

Kennebec soils are similar to Eudora, Muir,and 
Nodaway soils, and are commonly adjacent to Muir and 
Tully soils in the landscape. Eudora soils have a mollic 
epipedon that is less than 20 inches thick. Muir soils 
decrease in organic matter content with depth. Nodaway 
soils do not have a mollic epipedon. Tully soils have a 
fine textured argillic horizon and are on foot slopes. Muir 
soils are above the Kennebec soils on low terraces. 

Typical pedon of Kennebec silt loam, 1,340 feet south 
апа 70 feet east of the northwest sec. 25, Т. 5S, В. 9 
E. 


А11--0 to 8 inches; very dark brown (10YR 2/2) silt 
loam, dark grayish brown (10YR 4/2) dry; moderate 
fine granular structure; slightly hard, friable; neutral; 
clear smooth boundary. 

А12--8 to 19 inches; very dark brown (10YR 2/2) silt 
loam, very dark grayish brown (10YR 3/2) dry; weak 
fine subangular blocky structure; slightly hard, fri- 
able; neutral; diffuse smooth boundary. 

A13—19 to 34 inches; very dark brown (10YR 2/2) silt 
loam, very dark grayish brown (10YR 3/2) dry; weak 
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fine subangular blocky structure; slightly hard, fri- 
able; slightly acid; diffuse smooth boundary. 

AC—34 to 47 inches; very dark grayish brown (10YR 
3/2) silt loam, dark grayish brown (10YR 4/2) dry; 
weak fine subangular blocky structure; hard, friable; 
slightly acid; gradual smooth boundary. 

C—47 to 60 inches; dark gray (10YR 4/1) silty clay 
loam, grayish brown (10YR 5/2) dry; few fine distinct 
yellowish brown (10YR 5/6) mottles; massive; hard, 
firm; neutral. 


Thickness of the solum and mollic epipedon is more 
than 36 inches. Free carbonates are lacking in the solum 
and typically to a depth of 60 inches or more. 

The A and AC horizons have hue of 10YR, value of 2 
or 3 (3 or 4 dry), and chroma of 1 or 2. They are 
dominantly silt loam but range to silty clay loam. The C 
horizon has hue of 10ҮН or 2.5YR, value of 2 to 5 (3 to 
6 dry), and chroma of 1 or 2. It is silt loam or silty clay 
loam. 


Kipson series 


The Kipson series consists of shallow, somewhat ex- 
cessively drained, moderately permeable soils on up- 
lands. These soils formed in silty residuum from calcare- 
ous shales. Slopes range from 5 to 25 percent. 

Kipson soils are similar to Sogn soils and are com- 
monly adjacent to Pawnee, Sogn, Tully, and Wymore 
soils in the landscape. Sogn soils have limestone at a 
depth of less than 20 inches. Pawnee, Tully, and 
Wymore soils have an argillic horizon and are more than 
60 inches deep. Typically, the Pawnee and Wymore soils 
are above the Kipson soils in the landscape, and the 
Tully soils are on foot slopes. 

Typical pedon of Kipson silty clay loam, in an area of 
Kipson-Sogn silty clay loams, 5 to 25 percent slopes, 
750 feet south and 2,600 feet east of the northwest 
corner of sec. 2, T. 3 S., В. 7 E. 


А1—0 to 9 inches; very dark grayish brown (10YR 3/2) 
silty clay loam, dark gray (10YR 4/1) dry; moderate 
fine granular structure; friable, hard; strong efferves- 
cence; moderately alkaline; gradual smooth bound- 


ary. 
AC—9 to 12 inches; brown (10YR 5/3) silty clay loam, 
light brownish gray (10YR 6/2) dry; moderate fine 
subangular blocky structure; hard, friable; common 
fine and medium shale fragments; strong efferves- 
cence; moderately alkaline; gradual smooth bound- 


ary. 

С--12 to 19 inches; brown (10ҮН 5/3) shaly silty clay 
loam, pale brown (10YR 6/3) dry; moderate medium 
subangular blocky structure in upper part that 
grades to moderate thin platy structure in lower part; 
hard, friable; plates are hard and firm; about 15 
percent shale fragments; strong effervescence; 
moderately alkaline; clear smooth boundary. 


Soil Survey 


Cr—19 inches; very pale brown (10YR 7/3) consolidated 
shales; very hard; strong effervescence. 


Thickness of the solum ranges from 6 to 12 inches. 
Depth to shale ranges from 7 to 20 inches. In some 
pedons, thin, flat limestone fragments or angular chert 
fragments are on the soil surface. 

The A horizon has hue of 10YR or 2.5Y, value of 2 or 
3 (3 to 5 dry), and chroma of 1 or 2. It is dominantly silty 
clay loam, but the range includes silt loam or clay loam. 
The AC horizon has the same texture as the A horizon 
and is intermediate in color between the A and C hori- 
zons. The C horizon has hue of 7.5YR, 10YR, or 2.5Y; 
value of 4 or 5 (5 or 6 dry); and chroma of 2 to 4. 
Texture is shaly silty clay loam, shaly silt loam, silty clay 
loam, or silt loam. 


Ladysmith series 


The Ladysmith series consists of deep, somewhat 
poorly drained, very slowly permeable soils on uplands. 
These soils formed in clayey old alluvium or loess. 
Slopes range from 0 to 1 percent. 

Ladysmith soils are similar and commonly adjacent to 
Wymore soils. Wymore soils typically have steeper 
slopes and are below the Ladysmith soils. 

Typical pedon of Ladysmith silty clay loam, 2,500 feet 
east and 120 feet south of the northwest corner of sec. 
19, Т. 1 S., R. 9 E. 


Ар--0 to 9 inches; black (10YR 2/1) silty clay loam, dark 
gray (10YR 4/1) dry; weak fine granular structure; 
hard, friable; neutral; abrupt smooth boundary. 

В211—9 to 17 inches; very dark brown (10YR 2/2) silty 
clay, very dark grayish brown (10ҮН 3/2) dry; mod- 
erate fine blocky structure; very hard, very firm; 
slightly acid; gradual smooth boundary. 

B22t—17 to 32 inches; very dark gray (10YR 3/1) silty 
clay, gray (10ҮН 5/1) dry; moderate fine blocky 
structure; very hard, very firm; neutral; gradual 
smooth boundary. 

B3—32 to 39 inches; olive gray (5Y 5/2) silty clay loam, 
light olive gray (5Y 6/2) dry; few medium distinct 
mottles of yellowish brown (10ҮН 5/8); weak fine 
subangular blocky structure; hard, firm; few soft 
white accumulations of calcium carbonate; mildly al- 
kaline; gradual smooth boundary. 

С--39 to 60 inches; olive gray (БҮ 5/2) silty clay loam, 
light gray (БҮ 7/2) dry; few fine and medium distinct 
mottles of yellowish brown (10ҮҢ 5/8); massive; 
hard, firm; few soft white accumulations of calcium 
carbonate; mildly alkaline. 


Thickness of the solum ranges from 36 to 60 inches. 
Thickness of the mollic epipedon which extends into the 
Bt horizon ranges from 20 to 40 inches. Depth to car- 
bonate accumulations ranges from 30 to 60 inches. 

The A horizon has hue of 10YR, value of 2 or 3 (3 to 5 
dry), and chroma of 1 or 2. И is dominantly silty clay 
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loam but ranges to silt loam. The B21t horizon has hue 
of 1098, value of 2 or 3 (3 to 5 dry), and chroma of 1 or 
2. It is silty clay or clay. The B22t horizon has hue of 
10YR or 2.5Y, value of 3 or 4 (4 or 5 dry), and chroma of 
1 or 2. It is silty clay or clay. The B3 and C horizons 
have hue of 10YR, 2.5Y, or 5Y; value of 4 to 6 (5 to 7 
dry); and chroma of 1 to 3. The B3 and C horizons range 
from strongly to weakly mottled with redder hue or 
higher chroma, or both, than the soil mass. Texture is 
silty clay loam or silty clay. 


Morrill series 


The Morrill series consists of deep, well drained soils 
on uplands. Permeability is moderately slow. These soils 
formed in glacial till. Slopes range from 1 to 8 percent. 

Morrill soils are similar to Geary, Olmitz, and Shelby 
soils in the landscape. Geary soils formed in loess and 
have less sand in the contro! section. Olmitz soils do not 
have ап agrillic horizon. Pawnee soils have more clay in 
the control section, and Pawnee and Shelby soils do not 
have redder hue in the Bt horizon. Typically Geary, 
Pawnee, and Shelby soils are above the Morrill soils; 
and Ortello soils are below the Morrill soils in the land- 
scape. 

Typical pedon of Morrill loam, 4 to 8 percent slopes, 
780 feet north and 50 feet east of the southwest corner 
of sec. 25, T. 2 S., R. 7 E. 


А1—0 to 12 inches; very dark brown (10YR 2/2) loam, 
very dark grayish brown (10YR 3/2) dry; weak fine 
granular structure; slightly hard, friable; slightly acid; 
gradual smooth boundary. 

B1—12 to 20 inches; very dark grayish brown (10YR 
3/2) clay loam, dark grayish brown (10YR 4/2) dry; 
weak fine granular structure; hard, friable; medium 
acid; diffuse boundary. 

B2t—20 to 32 inches; reddish brown (5YR 4/4) sandy 
clay loam, reddish brown (БҮҢ 5/4) dry; weak 
medium subangular blocky structure; hard, firm; 
medium acid; gradual smooth boundary. 

B3—32 to 43 inches; reddish brown (БҮҢ 4/3) sandy 
clay loam, reddish brown (5YR 4/4) dry; weak 
medium subangular blocky structure; hard, friable; 
medium acid; gradual smooth boundary. 

С--43 to 60 inches; dark brown (7.5YR 4/4) sandy loam, 
strong brown (7.5YH 5/6) dry; massive; soft, very 
friable; medium acid. 


Thickness of the solum ranges from 30 to 60 inches. 
Thickness of the mollic epipedon ranges from 10 to 24 
inches. 

The A horizon has hue of 10YR or 7.5YR, value of 2 
or 3 (3 or 4 dry), and chroma of 1 to 3. It is dominantly 
loam but ranges to clay loam or sandy loam. The B1 
horizon has hue of 10YR to 5YR, value of 3 or 4 (4 or 5 
dry), and chroma of 2 or 3. It is clay loam or loam. The 
B2t horizon has hue of 7.5YR or 5YR, value of 3 or 4 (3 
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to 5 dry), and chroma of 3 to 5. It is sandy clay loam or 
clay loam. The B3 and C horizons have hue of 10YR to 
5YR, value of 4 or 5 (4 to 6 dry), and chroma of 3 to 6. 
Texture is sandy clay loam, clay loam, or sandy loam. 


Muir series 


The Muir series consists of deep, well drained, moder- 
ately permeable soils on low terraces. These soils 
formed in silty alluvium. Slopes range from 0 to 2 рег- 
cent. 

Muir soils are similar to Eudora, Kennebec, and 
Nodaway soils and are commonly adjacent to Eudora, 
Kennebec, Tully, and Wabash soils in the landscape. 
Eudora soils have a thinner mollic epipedon and a 
coarse-silty control section. Kennebec апа Nodaway 
soils have an irregular decrease in organic matter con- 
tent and are at a lower elevation on the flood plains. The 
very poorly drained Wabash soils are more clayey and 
are in low areas. Tully scils are on foot slopes. 

Typical pedon of Muir silt loam, 610 feet south and 
630 feet east of the center of sec. 17, Т. 2 S., В. 7 E. 


Ар—0 to 6 inches; very dark grayish brown (10YR 3/2) 
silt loam, dark grayish brown (10YR 4/2) dry; weak 
fine granular structure; slightly hard, friable; slightly 
acid; abrupt smooth boundary. 

A12—6 to 16 inches; very dark brown (10YR 2/2) silt 
loam, dark grayish brown (10YR 4/2) dry; weak fine 
granular structure; slightly hard, friable; slightly acid; 
gradual smooth boundary. 

A3—16 to 29 inches; very dark grayish brown (10YR 
3/2) silt loam, dark grayish brown (10YR 4/2) dry; 
weak medium granular structure; slightly hard, fri- 
able; slightly acid, gradual smooth boundary. 

B2—29 to 45 inches; dark brown (10YR 3/3) silt loam, 
brown (10YR 4/3) dry; moderate medium granular 
structure; hard, friable; neutral; diffuse smooth 
boundary. 

C—45 to 60 inches; dark grayish brown (10YR 4/2) silt 
loam, brown (10YR 5/3) dry; weak fine prismatic 
structure; hard, friable; neutral. 


Thickness of the solum ranges from 24 to 48 inches. 
Thickness of the mollic epipedon ranges from 20 to 48 
inches or more. Free carbonates are at a depth of more 
than 48 inches. 

The A horizon has hue of 10YR, value of 2 or 3 (4 or 
5 dry), and chroma of 1 or 2. It is dominantly silt loam 
but ranges to silty clay loam or loam. The B2 horizon 
has hue of 10YR, value of 2 to 4 (4 to 6 dry), and 
chroma of 2 or 3. It is silt loam, silty clay loam, or loam. 
The С horizon has hue of 7.5YR or 10YR, value of З to 5 
(5 to 7 dry), and chroma of 2 to 4. It is silt loam, silty 
clay loam, loam, or fine sandy loam. 
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Nodaway series 


The Nodaway series consists of deep, moderately well 
drained, moderately permeable soils on bottom lands. 
These soils formed in silty alluvium. Slopes range from 0 
to 2 percent. 

Nodaway soils are similar to Eudora, Kennebec, and 
Muir soils and are commonly adjacent to Eudora, Muir, 
and Wabash soils in the landscape. Eudora, Kennebec, 
Muir, and Wabash soils have a mollic epipedon. The very 
poorly drained Wabash soils are more clayey and are in 
low areas. Eudora and Muir soils are typically above the 
Nodaway soils on low terraces. 

Typical pedon of Nodaway silt loam, 1,930 feet south 
and 850 feet east of the northwest corner of sec. 17, T. 
3 5., В. 7 Е. 


Ар—0 to 8 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; weak fine 
granular structure; slightly hard, friable; neutral; 
abrupt smooth boundary. 

C1—8 to 24 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) thinly stratified 
with light gray (10ҮН 7/2) dry; massive; slightly 
hard, friable; neutral; clear smooth boundary. 

C2—24 to 33 inches; very dark grayish brown (10YR 
3/2) silt loam, dark gray (10YR 4/1) dry; massive; 
slightly hard, friable; neutral; clear smooth boundary. 

C3—33 to 60 inches; very dark grayish brown (10YR 
3/2) silt loam, dark gray (10YR 4/1) thinly stratified 
with light gray (10YR 7/2) dry; massive; slightly 
hard, friable; neutral. 


The Ap horizon has hue of 10YR, value of 2 or 3 (4 or 
5 dry) and chroma of 1 or 2. It is silt loam. The C 
horizon has hue of 10YR, value of 3 or 4 (4 to 6 dry), 
and chroma of 1 or 2. It is silt loam but includes strata of 
silty clay loam. | commonly is stratified. Some strata 
have hue of 10ҮН, value of 4 or 5 (5 to 7 dry), and 
chroma of 2 to 4. Some pedons are sandy below a 
depth of 40 inches. 


Olmitz series 


The Olmitz series consists of deep, well drained, mod- 
erately permeable soils on alluvial fans and foot slopes. 
These soils formed in loamy alluvium. Slopes range from 
1 to 4 percent. 

Olmitz soils are similar to Morrill and Ortello soils and 
are commonly adjacent to Muir, Pawnee, and Steinauer 
soils in the landscape. Muir soils are on low terraces 
below the Olmitz soils. Ortello soils have a coarse-loamy 
control section. Pawnee soils have an argillic horizon. 
Steinauer soils are steeper and have free carbonates at 
a depth of 8 to 21 inches. Pawnee and Steinauer soils 
are typically above the Olmitz soils in the landscape. 

Typical pedon of Olmitz loam, 1 to 4 percent slopes, 
2,350 feet east and 100 feet north of the southwest 
corner of sec. 14, Т. 1 $., В. 10 E. 


Soil Survey 


Ар--0 to 6 inches; very dark brown (10YR 2/2) loam, 
dark grayish brown (10YR 4/2) dry; weak fine granu- 
lar structure; slightly hard, friable; medium acid; 
abrupt smooth boundary. 

А12--6 to 10 inches; very dark brown (10YR 2/2) loam, 
dark grayish brown (10YR 4/2) dry; weak fine granu- 
lar structure; slightly hard, friable; medium acid; 
gradual smooth boundary. 

А13--10 to 21 inches; very dark brown (10YR 2/2) loam, 
dark grayish brown (10YR 4/2) dry; weak fine granu- 
lar structure; slightly hard, friable; medium acid; 
gradual smooth boundary. 

АЗ--21 to 29 inches; very dark grayish brown (10YR 
3/2) clay loam, brown (10YR 4/3) dry; weak fine 
subangular blocky structure; hard, friable; medium 
acid; diffuse boundary. 

B2—29 to 60 inches; brown (10YR 4/3) clay loam, 
brown (10YR 5/3) dry; weak fine prismatic structure 
parting to weak fine subangular blocky; hard, friable; 
medium acid. 


Thickness of the solum ranges from 36 to 60 inches. 

The A horizon has hue of 10YR, value of 2 (3 or 4 
dry), and chroma of 1 or 2. In some areas Olmitz soils 
have recent depositions of very dark grayish brown 
(10YR 3/2) loam. The A horizon is dominantly loam but 
ranges to clay loam. The B horizon has hue of 10YR, 
value of 3 or 4 (4 or 5 dry), and chroma of 2 or 3. 


Ortello series 


The Ortello series consists of deep, well drained soils 
on uplands. Permeability is moderately rapid. These soils 
formed in wind deposited sands derived from glacial drift, 
alluvium, and residuum of mixed mineralogical composi- 
tion. Slopes range from 4 to 10 percent. The Ortello soils 
mapped in this survey area are taxadjuncts to the Ortello 
series because the тоШс epipedon is more than 20 
inches thick. This difference, however, does not alter 
their usefulness and behavior. 

Ortello soils are similar to Olmitz soils and are com- 
monly adjacent to Morrill, Olmitz, and Pawnee soils in 
the landscape. Olmitz soils have a fine-loamy control 
section. Morrill and Pawnee soils have an argillic horizon 
and are above Ortello soils in the landscape. Olmitz soils 
are below Ortello soils on foot slopes and alluvial fans. 

Typical pedon of Ortello sandy loam, 4 to 10 percent 
slopes, 2,300 feet south and 50 feet east of the north- 
west corner of sec. 15, T. 4 S., R. 10 E. 


А1--0 to 20 inches; very dark brown (10YR 2/2) sandy 
loam, dark grayish brown (10YR 4/2) dry; weak 
medium granular structure; slightly hard, very friable; 
slightly acid; diffuse smooth boundary. 

B2—20 to 36 inches; dark brown (10YR 4/3) fine sandy 
loam, brown (10ҮН 5/3) dry; weak medium suban- 
gular blocky structure parting to single grain; slightly 
hard, very friable; few glacial gravel, cobbles, and 
stones; slightly acid; diffuse smooth boundary. 
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С--36 to 60 inches; dark brown (10ҮН 4/3) loamy fine 
sand, brown (10YR 5/3) dry; single grain; soft, very 
friable; few glacial gravel, cobbles, and stones; 
slightly acid. 


Thickness of the solum ranges from 16 to 36 inches. 

The А horizon has hue of 10YR, value of 2 ог 3 (3 to 5 
dry), and chroma of 1 or 2. It is dominantly sandy loam 
but ranges to loam and loamy sand. The B horizon has 
hue of 10YR, value of 4 or 5 dry or moist, and chroma of 
3 or 4. The C horizon is fine sandy loam or loamy fine 
sand. 


Pawnee series 


The Pawnee series consists of deep, moderately well 
drained, slowly permeable soils on uplands. These soils 
formed in glacial till. Slopes range from 1 to 8 percent. 

Pawnee soils are similar to Tully and Wymore soils 
and are commonly adjacent to Morrill, Shelby, Tully, and 
Wymore soils in the landscape. Morrill soils have redder 
hue and a fine-loamy control section. Shelby soils have а 
fine-loamy control section. Tully and Wymore soils have 
less sand in the control section. Wymore soils are typi- 
cally above Pawnee soils in the landscape. Morrill, 
Shelby, and Tully soils are typically below Pawnee soils 
in the landscape. 

Typical pedon of Pawnee clay loam, 1 to 4 percent 
slopes, 2,600 feet east and 50 feet south of the north- 
west corner of sec. 25, T. 5S, R. 9 E. 


A1—0 to 9 inches; very dark brown (10YR 2/2) clay 
loam, dark grayish brown (10YR 4/2) dry; moderate 
medium granular structure; hard, friable; medium 
acid; clear smooth boundary. 

B1—9 to 13 inches; dark brown (10YR 3/3) clay loam, 
brown (10YR 4/3) dry; moderate fine subangular 
blocky structure; hard, firm; medium acid; gradual 
smooth boundary. 

B21t—13 to 18 inches; dark brown (10YR 3/3) clay, dark 
yellowish brown (10YR 4/4) dry; common fine dis- 
tinct yellowish red (5YR 5/6) and dark reddish 
brown (5YR 3/4) mottles; moderate fine blocky 
structure; very hard, very firm; slightly acid; gradual 
boundary. 

B22t—18 to 32 inches; brown (10YR 4/3) clay, dark 
yellowish brown (10YR 4/4) dry; few fine distinct 
gray (10YR 5/1) and yellowish brown (10YR 5/6) 
mottles; moderate fine blocky structure; very hard, 
very firm; neutral; gradual smooth boundary. 

B23t—32 to 36 inches; dark yellowish brown (10YR 4/4) 
clay, yellowish brown (10YR 5/4) dry; common fine 
distinct olive brown (2.5Y 4/4) mottles; moderate 
fine blocky structure; very hard, very firm; mildly al- 
kaline; gradual smooth boundary. 

B3—36 to 46 inches; yellowish brown (10ҮН 5/4) clay 
loam, light yellowish brown (10YR 6/4) dry; few fine 
distinct gray (10YR 5/1) and faint grayish brown 
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(2.5Y 5/2) mottles; weak medium blocky structure; 
very hard, very firm; mildly alkaline; gradual smooth 
boundary. 

C—46 to 60 inches; light olive brown (2.5Y 5/4) clay 
loam, olive yellow (2.5Y 6/6) dry; few fine distinct 
yellowish brown (10YR 5/4) mottles; moderate 
medium and coarse blocky structure; very hard, very 
firm; mildly alkaline. 


Thickness of the solum ranges from 36 to 60 inches. 
Thickness of the mollic epipedon ranges from 10 to 18 
inches. A few pebbles are throughout the soil. 

The A horizon has hue of 10YR, value of 2 or 3 (3 or 
4 dry), and chroma of 2. It is dominantly clay loam, but 
the range includes loam and clay. The B2t horizon has 
hue of 10YR or 2.5Y, value of 3 to 5 (4 to 6 dry), and 
chroma of 2 to 4. In some pedons the B3 and C hori- 
zons have soft accumulations of lime. 


Shelby series 


The Shelby series consists of deep, moderately well 
drained soils on uplands. Permeability is moderately 
slow. These soils formed in glacial till. Slopes range from 
6 to 14 percent. 

Shelby soils are similar to Morrill soils and are com- 
monly adjacent to Olmitz, Pawnee, and Steinauer soils in 
the landscape. Olmitz soils have a thicker A horizon and 
do not have an argillic horizon. Pawnee soils have a fine- 
textured argillic horizon, and Morrill soils have redder hue 
than 7.5YR. Steinauer soils have a thinner solum, do not 
have an argillic horizon, and have carbonates at a shal- 
lower depth. Typically, Pawnee soils are above the 
Shelby soils, and Olmitz and Steinauer soils are below 
the Shelby soils in the landscape. 

Typical pedon of Shelby clay loam, 6 to 10 percent 
slopes, 1,850 feet north and 50 feet east of the south- 
west corner of sec. 14, T. 1 5., В. 10 E. 


А1—0 to 13 inches; very dark brown (10YR 2/2) clay 
loam, very dark grayish brown (10YR 3/2) dry; weak 
fine granular structure; slightly hard, friable; neutral; 
gradual smooth boundary. 

A3—13 to 17 inches; dark brown (10YR 3/3) clay loam, 
brown (10YR 4/3) dry; moderate fine subangular 
blocky structure; slightly hard, friable; medium acid; 
gradual smooth boundary. 

B21t—17 to 23 inches; brown (10YR 4/3) clay loam, 
brown (10YR 5/3) dry; moderate fine subangular 
blocky structure; hard, firm; medium acid; gradual 
smooth boundary. 

B22t—23 to 33 inches; dark yellowish brown (10YR 4/4) 
clay loam, yellowish brown (10YR 5/4) dry; common 
fine faint light yellowish brown (10YR 6/4) and yel- 
lowish brown (10YR 5/6) mottles; moderate medium 
subangular blocky structure; hard, firm; slightly acid; 
gradual smooth boundary. 

В3—33 to 48 inches; mottled dark yellowish brown 
(10YR 4/4), grayish brown (10YR 5/2), and light 
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yellowish brown (10YR 6/4) clay loam; weak 
medium blocky structure; hard, firm; neutral; gradual 
smooth boundary. 

С--48 to 60 inches; light olive brown (2.5Y 5/4) clay 
loam, light brownish gray (2.5Y 6/2) dry; common 
medium distinct brownish yellow (10ҮН 6/6) and 
strong brown (7.5YR 5/6) mottles; massive; hard, 
firm; violent effervescence, moderately alkaline. 


Thickness of the solum and the depth to free carbon- 
ates range from 40 to 60 inches. 

The A horizon has hue of 10YR, value of 2 or 3 (3 to 5 
dry), and chroma of 1 or 2. It is dominantly clay loam but 
ranges to loam and silt loam. The B2t and B3 horizons 
have hue of 10YR, value of 4 or 5 (5 ог 6 dry), and 
chroma of 3 or 4. Texture is clay loam. 


Sogn series 


The Sogn series consists of shallow, somewhat exces- 
sively drained, moderately permeable soils on uplands. 
These soils formed in residuum from the underlying lime- 
stone. Slopes range from 5 to 10 percent (fig. 11). 

Sogn soils are similar to Kipson soils and are com- 
monly adjacent to Kipson, Pawnee, and Wymore soils in 
the landscape. Kipson soils have calcareous shale at a 
depth of less than 30 inches. Kipson soils are both 
below and above the Sogn soils in the landscape. The 


Figure 11.—Profile of Sogn silty clay loam, a shallow soil formed in 
material weathered from limestone. This soil is used for rangeland. 
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deep Pawnee and Wymore soils have an argillic horizon 
and typically are above the Sogn soils in the landscape. 

Typical pedon of Sogn silty clay loam, in an area of 
Kipson-Sogn silty clay loam, 5 to 25 percent slopes, 
1,500 feet east and 50 feet north of the center of sec. 4, 
T.SS,R.7 E. 


А1—0 to 14 inches; very dark brown (10YR 2/2) silty 
clay loam, very dark grayish brown (10YR 3/2) dry; 
moderate medium subangular blocky structure; hard, 
friable; mildly alkaline; abrupt smooth boundary. 

R—14 inches; limestone. 


Thickness of the solum and depth to limestone range 
from 4 to 20 inches. 

The A horizon has hue of 7.5 YR, 10YR, or 2.5Y; value 
of 2 or 3 (3 to 5 dry); and chroma of 1 to 3. It is 
dominantly silty clay loam but ranges to loam and silt 
loam. Some pedons contain fragments of limestone that 
make up less than 35 percent of the soil volume. 


Steinauer series 


The Steinauer series consists of deep, well drained 
soils on uplands. Permeability is moderately slow. These 
soils formed in calcareous glacial till. Slopes range from 
10 to 25 percent. 

Steinauer soils are commonly adjacent to Olmitz, 
Pawnee, and Shelby soils in the landscape. Olmitz and 
Shelby soils are leached of carbonates to a greater 
depth. Pawnee and Shelby soils have an argillic horizon. 
Typically Pawnee and Shelby soils are on a smoother, 
less sloping landscape above the Steinauer soils. Olmitz 
Soils are typically below the Steinauer soils in the land- 
scape. 

Typical pedon of Steinauer clay loam, in an area of 
Steinauer-Shelby clay loams, 10 to 14 percent slopes, 
1,500 feet north and 50 feet east of the southwest 
corner of sec. 14, Т. 1 5., R. 10 E. 


A1—0 to 5 inches; very dark grayish brown (10YR 3/2) 
clay loam, grayish brown (10YR 5/2) dry; weak fine 
granular structure; slightly hard, friable; strong ef- 
fervescence; moderately alkaline; gradual smooth 
boundary. 

AC—5 to 18 inches; yellowish brown (10YR 5/4) clay 
loam, pale brown (10YR 6/3) dry; weak fine suban- 
gular structure; slightly hard, friable; strong efferves- 
cence; moderately alkaline; gradual smooth bound- 


ary. 

C1—18 to 32 inches; yellowish brown (10YR 5/4) clay 
loam, light yellowish brown (10YR 6/4) dry; few 
stones and pebbles; massive; slightly hard, friable: 
common medium faint brownish yellow (10YR 6/6) 
mottles; violent effervescence; common soft white 
accumulations of carbonates; moderately alkaline; 
gradual smooth boundary. 
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C2—32 to 60 inches; pale brown (10YR 6/3) clay loam, 
very pale brown (10YR 7/3) dry; few stones and 
pebbles; massive; hard, firm; few fine distinct strong 
brown (7.5YR 5/6) mottles, and common medium 
distinct yellowish brown (10YR 5/6) mottles; violent 
effervescence; common soft white accumulations of 
carbonates; moderately alkaline. 


Thickness of the solum ranges from 8 to 21 inches. 
Free carbonates are near the surface to a depth of 
about 14 inches. 

The A horizon has hue of 10YR, value of 4 or 5 (5 or 
6 dry), and chroma of 2 to 4. It is dominantly clay loam 
but ranges to loam. The AC horizon has hue of 10YR or 
2.5Y, value of 4 or 5 (5 or 6 dry), and chroma of 2 to 4. 
The C horizon is clay loam and contains seams or pock- 
ets of sand, stones, or gravel. Stones, pebbles, lime 
masses, and iron concretions vary in size and amounts 
from place to place. 


Tully series 


The Tully series consists of deep, well drained, slowly 
permeable soils on foot slopes. These soils formed in 
colluvial material weathered from shale. Slopes range 
from 3 to 7 percent. 

Tully soils are similar to Pawnee and Wymore soils 
and are commonly adjacent to Kipson, Pawnee, and 
Wymore soils in the landscape. Kipson soils are shallow 
to shale. Pawnee soils contain more sand in the control 
section. Wymore soils formed in loess and have a thin- 
ner A horizon. Typically, the Kipson, Pawnee, and 
Wymore soils are above Tully soils in the landscape. 

Typical pedon of Tully silty clay loam, 3 to 7 percent 
slopes, 1,140 feet east and 960 feet south of the north- 
west corner of sec. 34, T. 2S, R. 7 E. 


A1—0 1o 14 inches; black (10YR 2/1) silty clay loam, 
very dark gray (10YH 3/1) dry; moderate fine granu- 
lar structure; slightly hard, friable; neutral; clear 
smooth boundary. 

B1—14 to 19 inches; very dark brown (10YR 2/2) silty 
clay loam, very dark grayish brown (10YR 3/2) dry; 
moderate fine subangular blocky structure; hard, 
firm; slightly acid; clear smooth boundary. 

B21t—19 to 28 inches; very dark grayish brown (10YR 
3/2) silty clay, dark grayish brown (10YR 4/2) dry; 
moderate fine blocky structure; very hard, very firm; 
slightly acid; gradual smooth boundary. 

B22t—28 to 55 inches; dark brown (10YR 4/3) silty clay, 
brown (10YR 5/3) dry; few fine faint strong brown 
(7.5YR 5/6) mottles; moderate medium prismatic 
sturcture parting to moderate medium blocky; very 
hard, very firm; neutral; gradual smooth boundary. 

B3—55 to 60 inches; brown (10YR 4/3) silty clay, pale 
brown (10YR 6/3) dry; moderate medium prismatic 
sturcture; very hard, very firm; mildly alkaline. 
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Thickness of the solum ranges from 36 to 60 inches. 
Thickness of the mollic epipedon ranges from 20 to 36 
inches. 

The A and B1 horizons have hue of 10YR or 7.5YR, 
value of 2 or 3 (8 to 5 dry), and chroma of 1 to 3. The A 
horizon is dominantly silty clay loam but ranges to silt 
loam and clay loam. The B1 horizon is silty clay loam or 
clay loam. The B21t horizon has hue of 10YR or 7.5YR, 
value of 3 (4 to 5 dry), and chroma of 2 or 3. The В221 
and ВЗ horizons have hue of 10YR or 7.5YR, value of З 
to 5 (4 to 6 dry), and chroma of 2 to 4. The B2t horizon 
is silty clay or clay. The C horizon has hue of 10YR, 
7.5YR, or 5YR; value of 3 to 5 (4 to 6 dry); and chroma 
of 2 to 4. Some pedons contain concretions of calcium 
carbonate below a depth of 30 inches. 


Wabash series 


The Wabash series consists of deep, very poorly 
drained, very slowly permeable soils on flood plains. 
These soils formed in clayey alluvial sediment. Slopes 
are less than 1 percent (fig. 12). 

Wabash soils are commonly adjacent to Kennebec, 
Muir, and Nodaway soils. Kennebec and Nodaway soils 
have a fine-silty control section, and an irregular de- 
crease in organic matter content. They are at lower ele- 
vations on the flood plains. Muir soils have a fine-silty 
control section and are at higher elevations on low ter- 
races. 

Typical pedon of Wabash silty clay loam, 600 feet 
south and 20 feet west of the northeast corner of sec. 8, 
Т. 4 5., В. 10 E. 


Ар—0 to 8 inches; black (10YR 2/1) silty clay loam, dark 
gray (10YR 4/1) dry; weak fine granular structure; 
slightly hard, friable; neutral; abrupt smooth bound- 


ary. 

A12—8 to 13 inches; black (10YR 2/1) silty clay loam, 
dark gray (10YR 4/1) dry; few fine faint dark gray 
(БҮ 4/1) mottles; moderate fine blocky structure; 
hard, firm; slightly acid; gradual smooth boundary. 

B1g—13 to 28 inches; black (10ҮН 2/1) silty clay, very 
dark gray (10YR 3/1) dry, few fine faint dark gray 
(БҮ 4/1) mottles; strong fine blocky structure; ex- 
tremely hard, very firm; slightly acid; diffuse smooth 
boundary. 

B2g—28 to 60 inches; black (10YR 2/1) silty clay, dark 
gray (10ҮН 4/1) dry; moderate fine subangular 
blocky structure; extremely hard, very firm; neutral. 


Thickness of the solum ranges from 40 to more than 
60 inches. 

The А and B horizons have hue of 10YR, value of 2 or 
3 (3 or 4 dry), and chroma of 2 or less. Some pedons 
contain carbonates at a depth of more than 40 inches. 
The contro! section averages between 46 and 60 per- 
cent clay. 


42 


Soil Survey 


Figure 12.—Ponded water on Wabash silty clay loam. This soil has very slow permeability and is very poorly drained. 


Wymore series 


The Wymore series consists of deep, moderately well 
drained, slowly permeable soils on uplands. These soils 
formed in loess. Slopes range from 1 to 6 percent. 


Wymore soils are similar to Ladysmith, Pawnee, and 
Tully soils and are commonly adjacent to Ladysmith, 
Morrill, Pawnee, and Tully soils. Morrill soils have redder 
hue in the B horizon. The Ladysmith soils are somewhat 
poorly drained. Pawnee soils contain more sand through- 
out their solum. Tully soils have a thicker mollic epipe- 
don and formed in residuum from shale. Typically, Ladys- 
mith soils are above Wymore soils, and Morrill and 
Pawnee soils are below Wymore soils in the landscape. 
Tully soils are on foot slopes. 


Typical pedon of Wymore silty clay loam, 1 to 4 per- 
cent slopes, 850 feet west and 620 feet north of the 
southeast corner of sec. 18, T. 1 S., В. 9 E. 


Ар--0 to 6 inches; black (10YR 2/1) silty clay loam, dark 
gray (10ҮН 4/1) dry; weak fine granular structure; 
hard, firm; medium acid; abrupt smooth boundary. 

B21t—6 to 18 inches; very dark grayish brown (10YR 
3/2) silty clay, grayish brown (10YR 5/2) dry; mod- 
erate fine blocky structure; very hard, very firm; 
slightly acid; gradual smooth boundary. 

B221—18 to 26 inches; grayish brown (10YR 5/2) silty 
clay, light brownish gray (10YR 6/2) dry; few fine 


distinct very dark gray (10YR 3/1) and yellowish 
brown (10YR 5/6) mottles; moderate fine blocky 
Structure; very hard, very firm; neutral; gradual 
smooth boundary. 

B3— 26 to 39 inches; grayish brown (2.5Y 5/2) silty clay 
loam, light brownish gray (2.5Y 6/2) dry; many 
medium prominent yellowish red (5УВ 5/8) and dark 
reddish brown (5YR 3/4) mottles; weak medium 
blocky structure; hard, firm; neutral; diffuse smooth 
boundary. 

C—39 to 60 inches; grayish brown (2.5Y 5/2) silty clay 
loam, light brownish gray (2.5Y 6/2) dry; common 
medium prominent dark reddish brown (5YR 3/3) 
mottles; massive; hard, firm; mildly alkaline. 


Thickness of the solum ranges from 36 to 50 inches. 
Thickness of the mollic epipedon, which extends into the 
821 horizon, ranges from 12 to 18 inches. 


The A horizon has hue of 10YR, value of 2 or 3 (3 or 
4 dry), and chroma of 1 or 2. It is silty clay loam. The B2t 
horizon has hue of 10YR or 2.5Y, value of 3 or 4 (A or 5 
dry), and chroma of 2 to 4, with darker colors in the 
upper part. The B3 and C horizons have hue of 10YR or 
2.5Y, value of 4 or 5 (5 or 6 dry), and chroma of 2 to 4. 
Texture is silty clay loam or silty clay. The lower part of 
the B horizon is strongly to weakly mottled. In some 
pedons a few lime concretions are at a depth of 30 to 50 
inches. 
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Classification of the soils 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (4). Beginning 
with the broadest, these categories are the order, su- 
border, great group, subgroup, family, and series. Classi- 
fication is based on soil properties observed in the field 
or inferred from those observations or from laboratory 
measurements. In table 17, the soils of the survey area 
are classified according to the system. The categories 
are defined in the following paragraphs. 

ORDER. Ten soil orders are recognized. The differ- 
ences among orders reflect the dominant soil-forming 
processes and the degree of soil formation. Each order 
is identified by a word ending in so/ An example is 
Mollisol. 

SUBORDER. Each order is divided into suborders pri- 
marily on the basis of properties that influence soil gen- 
esis and are important to plant growth or properties that 
reflect the most important variables within the orders. 
The last syllable in the name of a suborder indicates the 
order. An example is Udoll (Ud, meaning humid, plus о/, 
from Mollisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, arrange- 
ment, and degree of development of pedogenic hori- 
zons; soil moisture and temperature regimes; and base 
status. Each great group is identified by the name of a 
suborder and by a prefix that indicates a property of the 
soil. An example is Argiudolls (Argi, meaning argillic plus 
udoll, the suborder of the Mollisols that have an udic 
moisture regime). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are transi- 
tions to other orders, suborders, or great groups. Extra- 
grades have some properties that are not representative 
of the great group but do not indicate transitions to any 
other known kind of soil. Each subgroup is identified by 
one or more adjectives preceding the name of the great 
group. The adjective Турс identifies the subgroup that 
typifies the great group. An example is Typic Argiudolls. 

FAMILY. Families are established within a subgroup on 
the basis of physical and chemical properties and other 
characteristics that affect management. Mostly the prop- 
erties are those of horizons below plow depth where 
there is much biological activity. Among the properties 
and characteristics considered are particle-size class, 
mineral content, temperature regime, depth of the root 
zone, consistence, moisture equivalent, slope, and per- 
manent cracks. A family name consists of the name of a 
subgroup preceded by terms that indicate soil properties. 
Ап example is fine-loamy, mixed, mesic Турс Argiudolls. 

SERIES. The series consists of soils that have similar 
horizons in their profile. The horizons are similar in color, 
texture, structure, reaction, consistence, mineral and 
chemical composition, and arrangement in the profile. 
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The texture of the surface layer ог of the substratum сап 
differ within a series. 


Factors of soil formation 


Soil is produced Бу soil-forming processes acting on 
material deposited or accumulated by geologic agencies. 
The characteristics of the soil at any given point are 
determined by: (1) the physical and mineralogical com- 
position of the parent material, (2) the climate under 
which the soil material has accumulated and existed 
since accumulation, (3) the plant and animal life on and 
in the soil, (4) the relief, or lay of the land, and (5) the 
length of time the forces of soil formation have acted on 
the soil material. 

Climate and plant and animal life, chiefly plants, are 
active factors of soil formation. They act on the parent 
material that has accumulated through the weathering of 
rock and slowly change it to a natural body that has 
genetically related horizons. The effects of climate and 
plant and animal life are conditioned by relief. The parent 
material affects the kind of soil profile that forms and, in 
extreme cases, determines it almost entirely. Time is 
required for changing the parent material into a soil pro- 
file. Usually a long time is required for the formation of 
distinct horizons. 

Factors of soil formation are so closely interrelated in 
their effects on the soil that few generalizations can be 
made regarding the effect of any one factor unless con- 
ditions are specified for the other four. Many processes 
of soil formation are unknown. 


Parent material 


Parent material of most soils on uplands in the survey 
area is material weathered from loess, glacial till, and 
bedrock. Soils on the bottom land developed in alluvium. 

Loess is windblown material that was deposited over 
most of the county. Loess deposits consist of relatively 
uniform, fine material that is mostly silt and clay. Loess 
of several different ages is in the survey area. Loveland 
Loess was deposited during the Шіпоіап and early San- 
gamonian stages of Pleistocene time. The Geary soils 
developed in this loess on uplands, mainly in the north- 
western part of the county. Peoria Loess was deposited 
during the Wisconsin stage of Pleistocene time. Ladys- 
mith and Wymore soils developed in Peoria Loess. 
Peoria Loess deposits are in all parts of the survey area. 

Glacial till of the Kansan age is the parent material of 
some soils on the upland ridges and slopes in Marshall 
County. The till is a fine earth mixture of silt, sand, and 
clay. It also contains pebbles and, in places, stones or 
quartzite boulders. Thin layers or pockets of sand and 
gravel occur within the till. Till deposits are in all parts of 
Marshall County. Morrill, Ortello, Pawnee, Shelby, and 
Steinauer soils formed in glacial till. 

Most layers of the consolidated bedrock that crops out 
in Marshall County are members of the Permian System. 
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These bedrock layers аге аћегпаје strata of зћаје and 
limestone. Some of the weathering material was trans- 
ported short distances downhill by water and gravity 
before much soil development took place. The main soils 
that developed in material weathered from these rocks 
are Kipson and Sogn soils. 

Alluvium consists of sediments deposited by rivers and 
streams on the bottom land in Marshall County. Alluvium 
is a heterogenous mixture of silt, clay, and sand washed 
from upland areas, carried by water, and deposited by 
rivers and streams. It covers the bottom land and foot 
slopes in Marshall County in various thicknesses. Soils 
that formed in alluvium differ according to their source, 
whether sandy, silty, or clayey. The soils also differ in 
drainage characteristics. Soils that developed in alluvium 
are Eudora, Kennebec, Muir, Nodaway, Olmitz, and 
Wabash soils. 


Climate 


Climate affects soil formation and weathering by 
changes in temperature, amount of rainfall, periods of 
high and low rainfall causing wetting and drying of the 
Soil, humidity, and winds. The effects of climate are 
somewhat modified by kind of parent material, relief, and 
plant and animal life. 

Long cold periods of high precipitation produced the 
glaciation that advanced into Marshall County and cov- 
ered most of the area with glacial material. Dry and 
windy periods produced the dust and caused the accu- 
mulations of loess. There were also stable periods of 
weathering and soil formation. 

Parent material undergoes changes in compostiion, 
color, and structure. Leaching occurs; oxidation, reduc- 
tion, and other weathering processes also occur. Organic 
matter is accumulated in the soil. Clay removed from the 
surface layer accumulates in the subsoil. There is a 
partial removal of lime and other minerals from the sur- 
face layer and from the upper part or all of the subsoil. 

Climate also determined the rate of geologic erosion, 
which affected the relief in the county and the removal 
of differing amounts of soil and parent material. Loess 
was removed from the slopes, exposing the glacial till in 
which the Morrill, Ortello, Pawnee, Shelby, and Steinauer 
soils formed. The glacial till was removed from slopes in 
areas exposing the parent material in which Kipson and 
Sogn soils formed. Material was deposited on the bottom 
lands in which Eudora, Kennebec, Muir, Nodaway, and 
Wabash soils formed. 


Plant and animal life 


Soil formation is influenced by plant and animal life. 
Most of the soils in Marshall County formed under grass 
and are dark colored because of the accumulation of 
organic matter in the surface layer and upper part of the 
subsoil. The grass, dominantly bluestem prairies, pro- 
duced large amounts of organic matter that was added 
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to the soil. The deep rooted grasses also extracted min- 
erals such as calcium from the subsoil and returned 
them to the surface through their roots, stems, and 
leaves. This process tends to renew the basic elements 
in the upper part of the soil. 

Man and animal life also have a decided influence. 
Man alters the soil by tilling, improving drainage, adding 
elements and organic matter, and by choosing certain 
plants. Ants, earthworms, and burrowing animals gener- 
ally have beneficial effect on soil aeration, fertility, per- 
meability, and structure. They mix the organic matter and 
mineral components of the soil, increasing the depth of 
organic matter accumulation. They also supply fresh min- 
erals by bringing parent material to the upper part of the 
soil. Micro-organisms break down the organic matter, 
improve soil tilth, and fix nitrogen in the soil, thus in- 
creasing fertility. The kinds and number of organisms 
and their activity vary according to the conditions of the 
soil and differences in the kinds of vegetation. 


Relief 


Soils in Marshall County show the effects of relief in 
thickness, color, and degree of development of their 
profiles. Relief affects soil formation mainly through its 
effects on drainage, runoff, erosion, and plant cover. The 
amount of water that penetrates the soil partly depends 
upon topography. 

Nearly level and gently sloping soils have a thicker, 
darker surface layer; and carbonates are at a greater 
depth. The soils also have distinct horizons and a thicker 
solum than moderately steep soils. Erosion on nearly 
level and gently sloping soils is less than on moderately 
steep soils. Nearly level and gently sloping soils general- 
ly produce more vegetation than moderately steep soils 
because the amount of available water is greater. 


Time 


The length of time soil material is subjected to weath- 
ering is reflected in the degree of profile development. 

Kennebec and Nodaway soils are examples of young 
soils that formed in alluvium. They formed in alluvium 
deposits so recently that distinct horizons have not had 
time to develop. New material is being deposited by 
overflow from adjacent streams and rivers. Distinct hori- 
zons are not likely to develop, even over a long period of 
time. Kipson soils, on rather steep slopes, do not have 
distinct horizons because of high runoff, and soil material 
is removed as fast as it forms. Wymore soils are older, 
on more stable landscapes, and have been in place long 
enough for well defined horizons to form. 
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Glossary 


Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Available water capacity (available moisture capac- 
ity). The capacity of soils to hold water available for 
use by most plants. № is commonly defined as the 
difference between the amount of soil water at field 
moisture capacity and the amount at wilting point. It 
is commonly expressed as inches of water per inch 
of soil. The capacity, in inches, in a 60-inch profile 
or to a limiting layer is expressed as— 


Bedrock. The solid rock that underlies the soil and other 
unconsolidated material or that is exposed at the 
surface. 

Bottom land. The normal flood plain of a stream, sub- 
ject to flooding. 

Calcareous soil. A soil containing encugh calcium car- 
bonate (commonly combined with magnesium car- 
bonate) to effervesce visibly when treated with cold, 
dilute hydrochloric acid. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 

Colluvium. Soil material, rock fragments, or both moved 
by creep, slide, or local wash and deposited at the 
base of steep slopes. 

Consistence, soll. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence аге— 
Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 
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Friable.—When moist, crushes easily under gentle 

pressure between thumb and forefinger and can be 

pressed together into a lump.- 

Firm.—When. moist,. crushes under moderate pres- 

sure between thumb and forefinger, but resistance is 

distinctly noticeable. 

Plastic. —When: wet, readily deformed by moderate 

pressure but can be pressed into a lump; will form a 

"wire" when rolled between thumb and forefinger. 
. Sticky.—When wet, adheres to other material and 
‘tends to stretch somewhat and pull apart rather than 

to pull free from other material. 

Hard.—When dry, moderately resistant to pressure; 

сап Бе broken with difficulty between thumb and 

forefinger. 

Soft.—When dry, breaks into powder. ог individual 

grains under very slight pressure. 

Cemented.—Hard; little affected by moistening. 

Control section. The part of the soil on which classifica- 
tion is based. The thickness varies among different 
kinds of soil, but for many it is that part of the soil 
profile between depths of 10 inches and 40 or 80 
inches. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial saturation 
during soil formation, as opposed to altered drain- 
age, which is commonly the result of artificial drain- 
age or irrigation but may be caused by the sudden 
deepening of channels or the blocking of drainage 
outlets. Seven classes of natural soil drainage are 
recognized: 

Excessively drained. —Water is removed from the 
soil very rapidly. Excessively drained soils are com- 
monly very coarse textured, rocky, or shallow. Some 
are steep. All are free of the mottling related to 
wetness. 

Somewhat excessively drained.—-Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. Some 
are shallow. Some are so steep that much of the 
water they receive is lost as runoff. All are free of 
the mottling related to wetness. 

Well drained.—Water is removed from the soil readi- 
ly, but not rapidly. It is available to plants throughout 
most of the growing season, and wetness does not 
inhibit growth of roots for significant periods during 
most growing seasons. Well. drained soils are com- 
monly medium textured. They are mainly free of 
mottling. 

Moderately well drained.—Water is removed from 
the soil somewhat slowly during some periods. Mod- 
erately well drained soils are wet for only a short 
time during the growing season, but periodically for 
long enough that most mesophytic crops are affect- 
ed. They commonly have a slowly pervious layer 
within or directly below the solum, or periodically 
receive high rainfall, or both. 

Somewhat poorly drained.—Water is removed slowly 
enough that the soil is wet for significant periods 
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during the growing season. Wetness markedly ге- 
stricts the growth of mesophytic crops unless artifi- 
cial drainage is provided. Somewhat poorly drained 
soils commonly have a slowly pervious layer, a high 
water table, additional water from seepage, nearly 
continuous rainfall, or a combination of these. 
Poorly drained.—Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free water 
is commonly at or near the surface for long enough 
during the growing season that most mesophytic 
crops cannot be grown unless the soil is artificially 
drained. The soil is not continuously saturated in 
layers directly below plow depth. Poor drainage re- 
sults from a high water table, a slowly pervious layer 
within the profile, seepage, nearly continuous rain- 
fall, or a combination of these. 

Very poorly drained.—Water is removed from the 
Soil so slowly that free water remains at or on the 
surface during most of the growing season. Unless 
the soil is artificially drained, most mesophytic crops 
cannot be grown. Very poorly drained soils are com- 
monly level or depressed and are frequently 
ponded. Yet, where rainfall is high and nearly con- 
tinuous, they can have moderate or high slope gradi- 
ents. 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Erosion. The wearing away of the land surface by water, 
wind, ice, or other geologic agents and by such 
processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic ргос- 
esses acting over long geologic periods and result- 
ing in the wearing away of mountains and the build- 
ing up of such landscape features as flood plains 
and coastal plains. Synonym: natural erosion. 
Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the ac- 
tivities of man or other animals or of a catastrophe 
in nature, for example, fire, that exposes the sur- 
face. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Flood plain. A nearly level alluvial рат that borders a 
stream and is subject to flooding unless protected 
artificially. 

Foot slope. The inclined surface at the base of a hill. 

Glacial НИ (geology). Unsorted, nonstratified glacial drift 
consisting of clay, silt, sand, and boulders transport- 
ed and deposited by glacial ice. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as pro- 
tection against erosion. Conducts surface water 
away from cropland. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
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by soil-forming processes. In the identification of soil 
horizons, an upper case letter represents the major 
horizons. Numbers or lower case letters that follow 
represent subdivisions of the major horizons. An ex- 
planation of the subdivisions is given in the 507 
Survey Manual. The major horizons of mineral soil 
are as follows: 

O horizon.—An organic layer of fresh and decaying 
Plant residue at the surface of a mineral soil. 

A horizon.—The mineral horizon at or near the sur- 
face in which an accumulation of humified organic 
matter is mixed with the mineral material. Also, a 
plowed surface horizon, most of which was originally 
part of a B horizon. 

В horizon.—The mineral horizon below an A horizon. 
The B horizon is in part a layer of transition from the 
overlying A to the underlying C horizon. The B hori- 
zon also has distinctive characteristics such as (1) 
accumulation of clay, sesquioxides, humus, or a 
combination of these; (2) prismatic or blocky struc- 
ture; (3) redder or browner colors than those in the 
A horizon; or (4) a combination of these. The com- 
bined A and B horizons are generally called the 
solum, or true soil. If а soil does not have а В 
horizon, the A horizon alone is the solum. 

C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil-form- 
ing processes and does not have the properties 
typical of the A or B horizon. The material of a C 
horizon may be either like or unlike that in which the 
solum formed. If the material is known to differ from 
that in the solum, the Roman numeral || precedes 
the letter C. 

R layer.—Consolidated rock beneath the soil. The 
rock commonly underlies a C horizon, but can be 
directly below an A or a B horizon. 

Hydrologic soil groups. Refers to soils grouped accord- 
ing to their runoff-producing characteristics. The 
chief consideration is the inherent capacity of soil 
bare of vegetation to permit infiltration. The slope 
and the kind of plant cover are not considered but 
are separate factors in predicting runoff. Soils are 
assigned to four groups. In group A are soils having 
a high infiltration rate when thoroughly wet and 
having a low runoff potential. They are mainly deep, 
well drained, and sandy or gravelly. In group D, at 
the other extreme, are soils having a very slow infil- 
tration rate and thus a high runoff potential. They 
have a claypan or clay layer at or near the surface, 
have a permanent high water table, or are shallow 
over nearly impervious bedrock or other material. A 
soil is assigned to two hydrologic groups if part of 
the acreage is artificially drained and part is un- 
drained. 

Irrigation. Application of water to soils to assist in pro- 
duction of crops. Methods of irrigation are— 
Border.—Water is applied at the upper end of a strip 
in which the lateral flow of water is controlled by 
small earth ridges called border dikes, or borders. 
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Basin.—Water is applied rapidly to nearly level 
plains surrounded by levees or dikes. 

Controlled flooding.—Water is released at intervals 
from closely spaced field ditches and distributed uni- 
formly over the field. 

Corrugation.—Water is applied to small, closely 
spaced furrows or ditches in fields of close-growing 
crops or in orchards so that it flows in only one 
direction. 

Furrow.—Water is applied in small ditches made Бу 
cultivation implements. Furrows аге used for tree 
and row crops. 

Sprinkler. —Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 
Subirrigation.—Water is applied in open ditches or 
tile lines until the water table is raised enough to wet 
the soil. 

Wild flooding.—Water, released at high points, is 
allowed to flow onto an area without controlled dis- 
tribution. 

Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 

Loess. Fine grained material, dominantly of silt-sized 
particles, deposited by wind. 

Low strength. The soil is not strong enough to support 
loads. 

Mottling, soil. Irregular spots of different colors that vary 
in number and size. Mottling generally indicates poor 
aeration and impeded drainage. Descriptive terms 
are as follows: abundance—few, common, and 
many, size—fine, medium, and coarse; and con- 
trast—/aint, distinct, and prominent. The size mea- 
surements are of the diameter along the greatest 
dimension. Fine indicates less than 5 millimeters 
(about 0.2 inch); medium, from 5 to 15 millimeters 
(about 0.2 to 0.6 inch); and coarse, more than 15 
millimeters (about 0.6 inch). 

Parent material. The unconsolidated organic and miner- 
al material in which soil forms. 

Percolation. The downward movement of water through 
the soil. 

Permeability. The quality of the soil that enables water 
to move downward through the profile. Permeability 
is measured as the number of inches per hour that 
water moves downward through the saturated soil. 
Terms describing permeability are: 


Very E less than 0.06 inch 
ВИ аан нана 0.06 їо 0.20 іпсћ 
Moderately slow....................................... 0.2 to 0.6 inch 
Moderate.................... . 0.6 inch to 2.0 inches 
Moderately rapid.................................. 2.0 to 6.0 inches 
Вар. ЕКЕНИН 6.0 to 20 inches 


Very rapid....................................... more than 20 inches 
Reaction, soil. А measure of acidity or alkalinity of а 
soil, expressed in pH values. А soil that tests to pH 
7.0 is described as precisely neutral in reaction be- 
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cause it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


pH 
Extremely acid................................................. Below 4.5 
Very strongly acid............................................ 4.5 to 5.0 
Strongly acid............ em 5.110 5.5 
Medium асіў................................................-- 5.6 10 6.0 
Slightly acid...... 6.1 to 6.5 
Мешта аса uuu an ный ыыы 6.6 to 7.3 
Mildly alkaline................................................... 7.4 to 7.8 
Moderately alkaline.......................................... 7.9 to 8.4 
Strongly alkaline............................................... 8.5 to 9.0 


Very strongly alkaline.............................. 9.1 and higher 


Series, soil. A group of soils that have profiles that are 
almost alike, except for differences in texture of the 
surface layer or of the underlying material. All the 
soils of a series have horizons that are similar in 
composition, thickness, and arrangement. 

Shale. Sedimentary rock formed by the hardening of a 
clay deposit. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 

Slope. The inclination of the land surface from the hori- 
zontal. Percentage of slope is the vertical distance 
divided by horizontal distance, then multiplied by 
100. Thus, a slope of 20 percent is a drop of 20 feet 
in 100 feet of horizontal distance. 

Soil. A natural, three-dimensional body at the earth's 
surface. Іі is capable of supporting plants and has 
properties resulting from the integrated effect of cli- 
mate and living matter acting on earthy parent mate- 
rial, as conditioned by relief over periods of time. 

Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in soil consists of the A and B 
horizons. Generally, the characteristics of the mate- 
rial in these horizons are unlike those of the underly- 
ing material. The living roots and plant and animal 
activities are largely confined to the solum. 

Structure, soil. The arrangement of primary soil parti- 
cles into compound particles or aggregates. The 
principal forms of soil structure are—p/aty (laminat- 
ed), prismatic (vertical axis of aggregates longer 
than horizontal), сојитпаг (prisms with rounded 
tops), blocky (angular or subangular), and granular. 
Structureless soils are either single grained (each 
grain by itself, as in dune sand) or massive (the 
particles adhering without any regular cleavage, as 
in many hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Substratum. The part of the soil below the solum. 


48 


Surface layer. The soil ordinarily moved т Шаде, or its 
equivalent in uncultivated soil, ranging in depth from 
4 to 10 inches (10 to 25 centimeters). Frequently 
designated as the “plow layer,” or the “Ар horizon." 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series be- 
cause they differ in ways too small to be of conse- 
quence in interpreting their use and behavior. 

Texture, soil. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 


particles, are sand, loamy sand, sandy loam, loam, 
silt, silt loam, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further 
divided by specifying "coarse," "fine," or "very 
fine." 

Topsoil. The upper part of the soil, which is the most 


favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress road- 
banks, lawns, and land affected by mining. 

Upland (geology). Land at a higher elevation, in general, 
than the alluvial plain or stream terrace; land above 
the low lands along streams. 
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1949-1970] 


TABLE 1.--TEMPERATURE AND PRECIPITATION 


[Data recorded at Marysville, 
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TABLE 2.--ЕКЕЕ2Е DATES IN SPRING AND FALL 


Minimum temperature 


Probability 
ог lower і ог lower ог lower 
Last freezing 
temperature 
in spring: 


1 year in 10 


later than-- April 14 April 28 


Li 
i 
р 
! 
! 
! 
! 
! 
i 
} 
! 
| 
2 уеагз 1п 10 Ї 
later than-- ! April 21 
! 
5 years in 10 ! 
later than-- ! Mareh 31 Арг11 13 
у 
| 
First freezing } 
1 
| 
{ 
! 
| 
! 
i 
i 
i 
i 
i 
! 


temperature 
in fall: 


1 year in 10 


earlier than-- October 17 October 10 September 29 


2 years 10:10 


earlier than-- October 21 October 15 October 3 


5 years in 10 


earlier than-- October 31 October 24 October 13 


TABLE 3.--GROWING SEASON 


' 

р Daily minimum temperature 
| during growing season 
' 
| 


Probability Higher T Higher Г Higher 
! than | than | than 
! 240 Е | 280 Е I 320 F 
o  . T Days | Days | Days 
| ауз | ауз | ауз 
9 years in 10 | 194 | 171 ! 146 
! ! ! 
8 years 10:10 | 201 ! 179 ! 154 
1 1 1 
, + 1 
5 years in 10 | 211 | 194 ' 169 
' f ' 
t ) 1 
2 years in 10 | 228 ! 210 ! 185 
1 1 1 
! ! l 
1 year іп 10 | 235 ! 217 ! 193 
1 1 1 
Џ | 1 
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


Map Soil name Percent 


1 і 

£ ' 

l 1 
symboli i 
| i 

Ц ' 

4 1 

i 


1 
1 
1 
1 
1 
Еа IEudora Silt 1оап------------------------------------------------------------------- р 8,400 | 1.4 
ба iGeary silt loam, 3 to 7 percent slopes | 1,300 | 0.2 
Ка |Кеппебес silt 1оап--------------------------- ' 34,900 | 6.0 
Kb (Кепперес silt loam, сһаппе1еа------------------------------------------------------ i 1,950 | 0.3 
Ke iKipson-Sogn silty clay loams, 5 to 25 percent в1о0ре8------------------------------- i 55,700 i 9:6 
„а ILadysmith silty с1ау 1оап---------------------------------------------------------- i 8.100 | 1.4 
Ма iMorrill loam, 1 to 4 percent 810ре8------------------------------------------------ | 850 | 0.2 
Mb {Morrill loam, 4 to 8 percent в1орез------------------------------------------------ | 2,600 | 0.5 
Мс iMorrill clay loam, 4 to 8 percent slopes, eroded----------------------------------- | 4,700 | 0.8 
Ме IMuir silt 1оап--------------------------------------------------------------------- ! 16,200 | 2.8 
Na INodaway silt 1оап------------------------------------------------------------------ і 10,100 | 1.7 
да iOlmitz loam, 1 to 4 percent з1оре5------------------------------------------------- ! 1,950 | 0.3 
05 IOrtello sandy loam, 4 to 10 percent з1о0рез----------------------------------------- Ї 600 | 0.1 
Ра {Pawnee clay loam, 1 to 4 percent slopes-------------------------------------------- | 64,800 ; 11.1 
Pb IPawnee clay loam, H to 8 percent 81о0ре5-------------------------------------------- ! 17,500 ! 3.0 
Ре iPawnee clay, 3 to 8 percent slopes, егойей4--------------.-------------------------- | 67,100 } 11.5 
Pd ІРібз------------------------------------------------------------------------------- ! 3621! 0.1 
За IShelby clay loam, 6 to 10 percent 810рез------------------------------------------- ! 13,900 | 2.4 
50 ISteinauer clay loam, 14 to 25 percent з1о0рез----------------------------------.---- ! 1,700 | 0.3 
Sc iSteinauer-Shelby clay loams, 10 to 14 percent slopes------------------------------- | 6,400 | 1:1 
Та iTully silty clay loam, 3 to 7 percent 51о0рез--------------------------------------- | 11,300 | 1.9 
ть iTully silty clay loam, 3 to 7 percent slopes, eroded------------------------------- і 15,900 | 2.7 
Ма iWabash silty clay 1оай------------------------------------------------------------- | 12,400 | 2.1 
Wb iWymore silty clay loam, 1 to 4 percent в1орез-------------------------------------- | 177,700 і 30.5 
We IWymore silty clay loam, 3 to б percent slopes, егой4ей-----------------------------. ! 28,900 | 5.0 
iWater* -------------------------.-----.-..-...............-.-.--------------------.-.-.-.------- | 17,728 | 3.0 
1 
1 l дози m 
! Тоба1------------------------------------------------------------------------- | 583,040 | 100.0 
1 ' 
1 1 


*Most of the water area is the flood pool of the Tuttle Creek Reservoir. The soils in most of these areas 
are used as cropland. They are dominantly Eudora, Nodaway, and Wabash soils. 
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE 
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I I 
П 1 
I 1 
IGrain sorghumi Winter wheat 
I 1 
| Ú 


the soil is not suited to the crop or the сгор generally is not grown on the soil] 
map symbol 


[Yields are those that can be expected under a high level of management. 
Soil name and 
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з б % го ta я 1 1s ta Voci Pa t "а in ач Ф о to t ia (шш g > ' 
ть > го to о 1 го І tr fed 1 0x tr 12 го io го ' 1 сс с а > 
10 | ~ IS ts т с > 'à ғы ыы ста In іш іс is is (a го КАЈ] і гч ta 
iv гм IS Ж a 50 го ы г іы а: 1 = зә ts 13 ' z ж p 'À' < го Ф Ф ta 
15 Фф го 1 Ф " ° IG го го го 1210 ta 1 5. г іш 1 ж = [Ж а | . > < „з 
ашм «Go Gu Dx о м 22 б.з g = о= oz % = ош с о оо аа. оа оа. оа a an on n ФЕ 
Gl ia) м м “ ERI = = = = = о о о. о. о. a (2 u (2) = 


Зее footnotes at end of table. 
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


t 1 ! О t 1 
Soil name апа | | ! ! ! ! Smooth 
map symbol iGrain sorghumi Winter wheat] Corn i Soybeans | Alfalfa һау ! bromegrass 
1 Џ О Џ 1 u 
! Ви | Bu ! Bu ! Ви ! Топ ! AUNE 
I | i | i I 
Тоэ---------.-............ | 60 } 34 ' 50 ! 25 | 3.0 | 4,5 
Tully ! ! ! } | ! 
i ! } ! ! ! 
Ма------------------------ } 75 ! 36 ! 60 ! 30 } 3.0 | 5.0 
Wabash | | | i i | 
1 1 4 1 ! 4 
М0------------------------ ! 75 ! 38 ! 10 ! 30 ! 3.5 ! 5.5 
Wymore i I ! i ' р 
! i | } р ! 
НоО-----ээээтээтэээ---------- } 60 ! 32 i 60 | 25 i 3.0 ! 4,5 
Мушоге | i ! i i 
! ! ! ! ! 


* Animal-unit-month: Тһе amount of forage ог feed required to feed опе animal unit (one cow, one horse, 
one mule, five sheep, or five goats) for a period of 30 days. 
** See map unit description for the composition and behavior of the map unit. 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES 


[Only the soils that support rangeland vegetation are listed] 


Characteristic vegetation | Compo- 
isition 


Soil name and i 
map symbol i 
1 
1 
1 


1 
1 
| 
| 
І 
Еа----------------- ILoamy Lowland----------------- IFavorable 110,000 {Big bluestem------------.------ | 35 
Eudora і INormal i 8,000 |Indiangrass------------------- 1 15 
1 iUnfavorable | 6,000 {Eastern gamagrass------------- | 10 
} } | {Prairie cordgrass------------- 110 
i ! | ILittle bluestem--------------- | 5 
i | ! iISwitehgrass------------------- i 5 
1 1 i 
1 1 1 i 4 
ба----------------- ILoamy Upland------------------ јЕахогабје | 6,000 IBig bluestem------------------ | 25 
Geary ! iNormal | 4,000 {Little bluestem--------------- | 20 
} {Unfavorable | 3,000 iSwitehgrass------------------- ' 40 
' | ! 1їп41апдгазз------------------- i 10 
! | i ITa11 dropseed----------------- 15 
! ! ! \Sideoats grama---------------- і 5 
I V } 1 1 
Ка, Kb------------- iLoamy Lowland----------------- iFavorable 110,000 iBig bluestem------------------ | 40 
Kennebec ! iNormal | 8,000 |Indiangrass-----~--~----------- } 10 
! IUnfavorable | 6,000 |Switchgrass------------------- | 10 
i i i IEastern gamagrass------------- 1 10 
i ! | IPrairie cordgrass------------- | 5 
! I I i | 
ке“: ! i ! ! i 
Кірзоп------------ iLimy Upland-------------.----- {Favorable i 4,500 {Little bluestem--------------- і 25 
| {Normal | 3,500 1818 bluestem------------------ | 20 
i iUnfavorable | 2,000 {Sideoats grama---------------- | 15 
! ! ! ISwitchgrass------------------- | 5 
! ! | lIndiangrass------------------- : 5 
i | ! iTall dropseed----------------- i 5 
1 1 
' 1 | Џ I 
Sogn-------------- iShallow Limy------------------ {Favorable | 3,500 iSideoats grama---------------- 
! INormal | 2,500 {Little bluestem--------------- 
! iUnfavorable | 1,500 iBlue grama-------------------- 
! ! ! 18168 bluestem------------------ 
! ! ! | Buf falograss------------------ 
! ! ! {Smooth зитас------------------ 
' ' 1 t 
1 1 1 I 
La----------------- IClay Upland------------------- |Favorable | 5,500 {Big bluestem------------------ 
Ladysmith ' INormal | 4,000 {Little bluestem--------------- 
i iUnfavorable | 2,000 |Indiangrass------------------- 
i | | ISuitchgrass------------------- 
} } ! 1Та11 dropseed----------------- 
| i | iSideoats Егапа---------------- 
1 1 
1 і 1 і 
Ма, МЬ, Ме--------- ILoamy Upland------------------ IFavorable | 6,000 IBig bluestem------------------ 
Morrill i iNormal | 5,000 ILittle bluestem--------------- 
I IUnfavorable | 4,000 iIndiangrass------------------- 
! ! ! {Switehgrass------------------- 
i i i iPurpletop --------------------- 
1 1 ! 1 
Ме----------------- ILoamy Теггасе----------------- IFavorable { 7,000 IBig bluestem------------------ 
Muir ' INormal | 5,500 ISwitchgrass------------------- 
| {Unfavorable | 3,500 {Little bluestem----------~---- 
! ! | i Indiangrass------------------- 
i i | IWestern wheatgrass--- 
! ! I ISideoats grama---------------- 
i ! | ІТа11 dropseed----------------- 
| | | |5ейде------------------------- 


Зее footnote at end of table. 


56 SOIL SURVEY 


TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


| Total production ! Бан 


Soil name and Range site name Characteristic vegetation 1Сотро- 


| ' 
I ! 1 
! 1 i 
map symbol | iKind of year | Dry 1 isition 
! ! Iweight | і 
і I П.Б/асге! i Pct 
| I wasa рт 
Ма----------------- tLoamy Lowland----------------- [Favorable 110,000 {Big bluestem------------------ | 40 
Nodaway | INormal | 8,000 (Їпдїапдгазз----------э-------- | 10 
| IUnfavorable | 6,000 iSwitchgrass------------------- | 10 
| | i iEastern gamagrass------.------ | 10 
| | H iPrairie cordgrass-----------«- i 5 
1 1 И 1 1 
1 П i 1 1 
Оа----------------- ILoamy Upland------------------ iFavorable | 6,000 {Big bluestem------------------ | 30 
011162 | iNormal t 5,000 {Little bluestem--------------- | 15 
) IUnfavorable | 4,000 |Іпй4іапагазз------------------- | 10 
| ! ! iSwitchgrass-----------.------- | 10 
| i i {Та11 агорзееа----------------- | 5 
! i | ISideoats grama---------------- 6 
! + 1 ' 1 
1 ! ! 1 1 
00----------------- 15апду------------------------- iFavorable | 4,000 {Sand bluestem----------------- | 20 
Ortello ! INormal | 3,500 iLittle bluestem--------------- } 20 
| iUnfavorable | 2,500 іРгаігіе запдгеей-------------- } 10 
i i H iSwitchgrass----------.--.------- | 10 
i } 1 IWestern wheatgrass------------ ' 5 
| i i {Blue grama-------------------- | 5 
| i i 158046-55---555-55---55-2--12- i 5 
4 1 1 1 + 
Ра, Pb, Рс--------- iLoamy Upland------------------ iFavorable | 5,000 (816 bluestem------------------ | 30 
Pawnee ! iNormal | 3,500 iLittle bluestem--------------- | 25 
| iUnfavorable | 2,000 iSwitehgrass--------------.-.--.-- | 10 
| i i iSideoats grama---------------- | 5 
Н ! | 1Та11 dropseed----------------- | 5 
1 t 1 1 
1 П П t 1 
За----------------- ILoamy Upland------------------ iFavorable | 6,000 {Big bluestem------------------ i 30 
Shelby | ! Могта1 | 4,500 {Little bluestem--------------- | 15 
| IUnfavorable | 3,000 {Indiangrass---------------~--- 10 
| | | iSwitehgrass------------------- 10 
i i | iTall dropseed---------- 5 
i | ! iSideoats grama 5 
1 ' т 1 1 
T I 1 1 1 
Sb----------------- iLimy Upland------------------- iFavorable | 4,500 iLittle bluestem--------------- i 30 
Steinauer i iNormal | 3,500 {Big bluestem----------------.- | 20 
! iUnfavorable | 2,000 ISideoats grama---------------- i 10 
! ! } | Таа1апвгазз------------------- 5 
! i i і5мібсһдгазз-----------------.. 15 
! i | iTall агорзеей----------------- ' 5 
i | ! i ! 
Sc*; i і р I р 
Steinauer--------- iLimy Upland------------------- iFavorable | 4,500 iLittle bluestem--------------- | 30 
i iNormal | 3,500 ;Big bluestem------------------ | 20 
| IUnfavorable | 2,000 |Sideoats grama---------------- i 10 
i | | (1041апдгаз8------------------- | 5 
| П | iSwitchgrass------------------- | 5 
i i | ITall dropseed----------------- Í 5 
' 1 1 Ц t 
П 1 1 ! i 
Shelby------------ ILoamy Upland------------------ iFavorable | 6,000 {Big bluestem------------------ i 30 
i iNormal | 4,500 iLittle bluestem--------------- | 15 
| iUnfavorable | 3,000 (1041апд газз------------------- | 10 
| | | iISwltchgrass------------------- i 10 
| i | ITa11 дгорзееа----------------- | 5 
| ! i ISideoats grama---------------- | 5 
' з 1 i + 
1 1 [7 1 i 
Та, Tb------------- ILoamy Upland------------------ iFavorable | 6,000 (818 bluestem------------------ } 30 
Tully | iNormal I 5,000 {Little bluestem--------------- i 15 
i iUnfavorable | 4,000 iSwitchgrass------------------- і 10 
| ' | iIndiangrass------.------------- | 10 
! ! | {Та11 dropseed----------------- | 5 
i i | iSideoats Егапа---------------- 15 
t 1 1 
Li 1 ! 


Зее footnote аб end of table, 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


Characteristic vegetation ICompo- 
isition 


Soil name and | 
пар symbol | 
1 
1 


1 
V 
| 
! 
ў. 
Ма----------------- iClay Lowland------------------ iFavorable | 9,000 iSwitehgrass------------------- | 30 
Wabash | INormal | 8,000 jIndiangrass------------------- | 15 
| iUnfavorable | 6,000 iBig bluestem------------------ і 15 
| ! ! IEastern gamagrass------------- 1 10 
| | } ILittle bluestem--------------- i 10 
! ! ! ІРгаігіе согд газз------------- | 10 
! ! Í iEastern со55о00м004------------ i 5 
' 4 1 1 
1 1 1 $ і 
Wb, Нс------------. IClay 0р1їап4---------.......... {Favorable | 5,000 iSwitchgrass------------------- i 25 
Wymore i iNormal | 3,500 {Big bluestem------------------ | 20 
i iUnfavorable | 2,000 (11160616 bluestem--------------- | 15 
| ! | (Та11 dropseed----------------- 8 
! ! | iIndiangrass------------------- | 10 
[ | i iSideoats grama---------------- 5 
' 1 1 
1 1 [1 


9 Зее map unit description for the composition and behavior of the map unit. 
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY 


[Only the soils suitable for production of commercial trees are listed. Absence of an entry indicates that 
information was not available] 


Pin oak, 
e 


Wabash | ! astern cottonwood. 


| 1 
Soil name and | Г Equip- | | | i 
map symbol [Erosion | ment  jSeedling| Wind- | Plant | Important trees iSite | Trees to plant 
ihazard | limita-Imortal- | throw jcompeti-} iindex| 
| | tion і ісу | hazard | tion | | i 
1 1 1 1 ! 1 4 V 
| ! ! } i i i ! 
Еа----------------- 1511816 1511806 1511806 1511806  |МодегађејЕазбегп cottonwood--| 105 {Eastern cottonwood, 
Eudora | l | | i iAmerican sycamore---| 105 | American sycamore. 
i i ! ! i {Common hackberry----| --- | 
i i I ! ! {Black walnut-------- | --- | 
| ! ! i 1 iGreen ash----------- он 
| ! ! ! ! } | | 
Ка, Kb------------- iSlight {Slight {Slight {Slight  iModerate|Black walnut-------- | 79 {Black walnut, 
Kennebec ! i ! ! ! |Виг оак------------- | 63 | bur oak, 
і i ! ! i iCommon һаскһеггу----| --- | common hackberry, 
i i ! ! ! |Сгееп азїї----------- | --- | green ash, 
! ! ! ! ! iEastern cottonwood--| --- | eastern cottonwood, 
i | i i | i i i American sycamore. 
I 1 1 1 П і 1 1 
Ме----------------- ISlight [Slight [Slight {Slight IModeratelBlack walnut-------- | 73.iBlack walnut, 
Muír | | i i } iWhite oak----------- | --- | eastern cottonwood, 
| | ! | ! INorthern red oak----| --- | green ash. 
' I t ' 1 || 
' 1 ! ! 1 1 1 ! 
Ма----------------- iSlight {Slight  jSlight ¿Slight {Slight {White oak----------- i 65 jEastern white pine, 
Nodaway Ї 1 i i H iBlack walnut-------- | --- | eastern cottonwood, 
i | i | ! INorthern red оак----| --- | green ash, 
I | i ! ! | | | Scoteh pine, 
i | ! ! ! ! ! | black walnut. 
| | ! ! ! ! i i 
Ша----------------- IS1ight | Зеуеге Slight iModer ate i Severe iPin оак------------- і 75 4 
Н 
| | | | i 
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TABLE 8.--BUILDING SITE DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 


! 
Soil name and | Shallow Dwellings Dwellings 5та1 1 Local гоа48 
map symbol ' excavations without with commercial and streets 
! basements basements 


—— n [A r 


I 
! 
i 
buildings | 
I 
! 
i 


e e e 
depth to rock. depth to rock. depth to rock. depth to rock, 
1 


ом strength. 


Еа---------------- IModerate: Severe: Severe: Severe: Severe: 
Eudora i floods. floods. floods. floods. | frost action. 
1 ' 
t I 1 
ба---------------- ISlight----------- |Модегађе: Moderate: Moderate: ISevere: 
Geary | | shrink-swell, shrink-swell, slope, low strength. 
! | low strength. low strength. shrink-swell, 
| р low strength. 
1 1 
1 1 
Ка, Kb------------ 1 Зеуеге: } Зеуеге Зеуеге: Зеуеге: Зеуеге: 
Kennebec | floods. | floods. floods. floods. floods, 
i | frost action, 
! ! low strength. 
1 ! 
1 1 
Ket; | | 
Kipson----------- | Зеуеге iModerate: Severe: Severe: Moderate: 
| depth to rock. | Slope, depth to rock. Slope slope, 
| | depth to госк. depth to rock. 
1 Н 
t 1 
боңп------------- | Зеуеге | Зеуеге: Зеуеге: Severe: Severe: 
: 
i 
Қа-------«-------- iModerate: iSevere: Severe: Severe: Severe; 
Ladysmith | too clayey. | low strength, low strength, low strength, low strength, 

! | shrink- swell. Shrink-swell. shrink-swell. shrink-swell. 

' 1 

1 1 
Ма, МО------------ iSlight----------- | Moderate: Moderate: Moderate: Severe: 
Morrill ! shrink-swell, shrink-swell, shrink-swell, low strength. 


Ц 
1 1 
! | low strength. low strength. low strength. 
' H 

1 1 
MQ one === iSlight----------- iModerate: 
shrink-swell, 


low strength. 


Severe: 


Moderate: e 
low strength. 


slope, 
shrink-swell, 
low strength. 


Moderate: 
Shrink-swell, 
low strength. 


' 
i 
4 
| 
! 
і 
' 
' 
' 
' 
' 
i 
1 
і 
' 
' 
' 
' 
| 
k 
' 
' 
' 
4 
' 
1 
H 
1 
' 
' 
{ 
Ц 
! 
1 
D 
' 
1 
1 
$ 
i 
' 
4 
' 
! 
L 
' 
' 
' 
' 
4 
' 
' 
! 
Ц 
, 
1 
' 
4 
' 
4 
! 
У 
! 
Ц 
! 
i 
' 
' 
' 
' 
1 
4 
| 
I 
' 
i 
' 
' 
' 
' 
' 
1 
1 
! 
з 
i 
' 
1 
И 
1 
) 
i 
$ 
Ц 
! 
1 
' 
i 
' 
4 
4 
1 
' 
' 
' 
' 
' 
' 
' 
Џ 


! 
! 
! 
! 
Ме---------------- iModerate: iSevere: Severe Severe Severe: 
Muir | floods. | floods. floods. floods. low strength. 
1 1 
П 1 
Ма---------------- | Зеуеге | Зеуеге: Severe: Severe Severe: 
Nodaway | floods. | floods. floods. floods. floods, 
i i frost action, 
i i low strength. 
£ ' 
1 + 
Оа---------------- iSlight----------- | Moderate: Moderate: Moderate: Severe: 
Olmitz Ї | shrink-swell, shrink-swell, shrink-swell, low strength. 
i | low strength. low strength. low strength. 
1 1 
1 р 
05---------------- | Зеуеге: iSlight----------- 1511ңһ%----------- IModerate: Moderate: 
Ortello | cutbanks cave. | ! | slope. frost action, 
' | i i low strength. 
1 1 ' V 
' 1 i i 
Ра, Pb, Рс-------- | Зеуеге: | Зеуеге: |бемеге: | Зеуеге: Зеуеге: 
Pawnee | too clayey. | shrink-swell, | shrink-swell, i shrink-swell, shrink-swell, 
Ї | low strength. | low strength. | low strength. low strength, 
i | ! ! frost action. 
' ' ' ! 
1 ! 1 I 
ра”, ! i | ! 
Pits i i ! ! 
i ! ! ! 


Зее footnote at end of table. 
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TABLE 8.--BUILDING SITE DEVELOPMENT--Continued 


Dwellings 
with 


Shallow Dwellings 


without 


1 

Soil папе апа | 
пар symbol i excavations 

! 

П 

! 


Small 
commercial 


SOIL SURVEY 


Local roads 
and streets 


basements basements buildings 


low strengtn. low strength. 


і 1 
! ! i 
i ! ! 
! | ! 
1 1 1 
! ! ! 
Sa---------------- | Модегафе: IModerate: IModerate: iSevere: 
Shelby | Slope. | Slope, | slope, і Slope. 
| | shrink-swell, I shrink-swell, | 
| { low strength, | low strength. } 
Ч ! t + 
' 1 I 1 
55---------------- | Зеуеге | Зеуеге: | Зеуеге: | Зеуеге: 
Steinauer | slope. | slope. | Slope. I Slope. 
1 1 Н Н 
| | | | 
1 $ V 1 
Бей; i } ! ! 
Steinauer-------- iModerate: iModerate: iModerate: iSevere: 
| Slope. | slope, | Slope, | slope. 
| | shrink-swell, | shrink-swell, | 
i | low strength. | low strength. | 
1 1 4 1 
4 1 1 1 
Shelby----------- | Модегафе: tModerate: iModerate: iSevere: 
| Slope. | slope, | Slope, | slope. 
| | Shrink-swell, і shrink-swell, | 
| | low strength. | low strength. | 
1 1 ' 1 
1 1 1 1 
Та, Тр------------ iModerate: | Зеуеге: ІЗеуеге: | Зеуеге: 
Tully | too clayey. | shrink-swell, | shrink-swell, | shrink-swell, 
Ü i | low strength. | low strength. i 
1 ! 1 + 
1 . 1 1 i 
Ма---------------- | Зеуеге: | Зеуеге: |} Зеуеге: | Зеуеге: 
Wabasn I wetness, | wetness, | wetness, I wetness, 
{ floods. | floods, 1 floods, | floods, 
! | shrink-swell, I shrink-swell, i 
i | low strength. i low strength. | 
1 1 1 1 
1 k 1 1 
Wb, We------------ |Модегађе; | Зеуеге: iSevere: iSevere: 
Wymore too clayey. | shrink-swell, | shrink-swell, ! 
| t 1 
| ' ' 
i 1 I 
| | ! 


* Зее тар unit description for the composition and behavior of the map unit. 


low strength. 
shrink-swell, 
low strength. 


e 
shrink-swell, 
low strength. 


Severe: 
slope, 
low strength. 


Severe: 
low strength. 


shrink-swell, 
low strength. 


wetness, 
floods, 
low strength, 
Shrink-swell. 


shrink-swell, 
frost action, 
low strength. 
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[Some terms that describe restrictive soil features are defined in the Glossary. 


"slight," "moderate," "good," "fair." Absence of an entry indicates that the soil was not rated] 


——Ó———————————— M —ÓÉR————————MÉ———— ул өы кыжы улжусни 


Soil name and 
map symbol 


Ka, Кһ------------ 


Кепперес 


Ко“: 


Кірзоп----------- 


Ladysmith 


Ма, Mb, Мс-------- 


Morrill 


Ра, Pb, Рс-------- 


Steinauer 


565: 


Steinauer-------- 


See footnote at 


! 

! бербіс tank 
! absorption 
В fields 

V 
1 
1 


|Модегађе: 
| floods. 
| Зеуеге: 


peres slowly. 


} Зеуеге: 

| floods, 
| wetness. 
4 

4 

1 

iSevere: 

} 
' 
' 
' 
V 
| Зеуеге: 
! 
i 
1 
1 
1 


1 Зеуеге: 
регсз slowly. 


Зеуеге: 
регсз slowly. 


iModerate: 

| peres slowly, 
| flooding. 
| 

1 

|: 


iSevere: 
floods. 


i Moderate: 
peres slowly. 


iSevere: 
peres slowly. 


іЗеуеге; 
peres slowly. 


‘Severe: 
регез slowly, 
slope, 


Severe: 
peres slowly. 


end of table. 


depth to rock. 


depth to rock. 


iSlight---------- 


TABLE 9.--SANITARY FACILITIES 


Sewage lagoon 
areas 


Severe: 
floods. 
Moderate: 
slope, 
Seepage. 


Severe: 
floods, 
wetness. 


Severe: 
slope, 
depth to rock. 


depth to rock, 
Slope. 


oderate: 
slope, 
Seepage. 


+ 
' 
V 
t 
! 
! 
' 
Ë 
! 
' 
V 
1 
1 
' 
' 
1 
1 
1 
' 
1 
+ 
1 
1 
! 
! 
! 
1 
1 
! 
! 
1 
' 
1 
| 
l 
iSevere: 
} 
' 
V 
1 
1 
! 
| 
V 
1 
1 
! 
Н 
1 
1 
1 
' 
+ 
1 
' 
H 
' 
' 
t 
' 
+ 
i 
+ 
1 
П 
' 
t 
iModerate: 
і Slope, 
| seepage. 
1 

' 
ISevere: 
seepage, 
slope. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Trencn 
sanitary 
landfill 


Moderate: 
floods. 


derate: 


Mo 
too clayey. 


vere: 
epth to rock. 


aw 


уеге: 
epth to rock. 


оф 


| Зеуеге: 
| too clayey. 


!Модегаќе: 
too clayey. 


Moderate: 


о 
floods. 


Severe: 


e 
floods. 


Moderate: 
too с1ауеу. 


Severe: 
seepage. 


evere: 
too clayey. 


Moderate: 


о 
too с1ауеу. 


Moderate: 
slope, 
t 


oo clayey. 


Moderate: 


| 
1 
! 
1 
| 
1 
+ 
1 
! 
I 
i 
і 
1 
! 
! 
1 
3 
| 
' 
| 
р 
1 
4 
з 
' 
' 
is 
П 
+ 
1 
+ 
! 
! 
! 
1 
1 
' 
1 
! 
1 
1 
' 
р 
1 
| 
Ц 
1 
! 
МО 
í too clayey. 
! 
1 
' 


Агеа 
sanitary 
landfill 


floods, 


Severe: 
floods, 
wetness. 


Severe: 
depth to rock. 


Severe: 
depth to rock. 


derate: 
10048, 


mo 


Severe: 
seepage. 


Moderate: 
slope. 


Severe: 
slope. 


Moderate: 
slope. 


See text for definitions of 


Daily cover 
for landfill 


Good, 


! 
' 
! 
! 
^ 
| 
1 
' 
О 
1 
1 
' 
} 
' 


1 
Fair: 
too clayey. 


Good. 


area reclaim, 


, 

1 

! 

П 

1 

| 

1 

з 

! 

| 

! 

! 

! 
1Роог: 
| 

1 

' 

П 

1 
IPoor: 

| area reclaim. 
! 

Í 

! 

1Роог: 

| too с1ауеу. 
1 

1 

iFair: 

too clayey. 


Good, 


Good. 


! 
+ 
y 
! 
t 
1 
+ 
! 
| 
t 
! 
! 
! 
! 
' 


1 
} Еа1г: 
too clayey. 


1 

1 

' 

| 
IFair: 
| too sandy. 
I 

' 

t 

1 


|Роог: 
too clayey. 


Fair: 
too clayey, 
slope. 


Poor: 
slope. 


Fair: 
too clayey, 
slope. 


П 
t 
П 
! 
П 
4 
' 
Ц 
П 
Ц 
! 
Ц 
' 
| 
| 
' 
! 
! 
t 
! 
! 
! 
t 
' 
' 
1 
! 
' 
! 
! 
[ 
š 
' 
' 
! 
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Soil name and 
map symbol 


Sc*; 
Shelby------------- ! 


Та, Tb-------------- | 


Wb, Wo-------------- ! 


Мушоге | 
1 
1 


TABLE 9.--SANITARY FACILITIES--Continued 


Septie tank 
absorption 
fields 


Severe: 
peres slowly. 


Severe: 
peres slowly. 


e 
peres “slowly, 
floods, 
wetness. 
Severe: 

percs slowly. 


го 


агеаз 


derate: 
lope. 


Trench 
sanitary 
landfill 


derate: 
oo clayey. 


то 


Moderate: 
too clayey. 


sa 
la 


Агеа 
nitary 
ndfill 


, 
1 
1 
4 
Ц 
1 
! 
! 
V 
' 
Џ 
' 
4 
! 
1 
} 
Џ 


SOIL SURVEY 


Daily cover 


for landfill 


Fair: 
too с1ауеу, 
slope. 


Poor: 
too clayey. 


Poor: 
wetness, 
too clayey. 


Fair: 
too clayey. 


—————————————-—.———————г———— ———————-——- —- —-——— 


* See пар unit description for the composition and behavior of the map unit. 
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TABLE. 10. --CONSTRUCTION MATERIALS 


[Some terms that describe restrictive soil features are defined in the Glossary. Зее text for definitions of 
"good," "fair," "poor," and "unsuited." Absence of an entry indicates that the soil was not rated] 


Soil name and Roadfill Gravel Topsoil 


1 
' 
1 
map symbol | 
ја 
і 


і ! 
' ! ! 
! t ! 
а % ' 
i i 4 
i i Џ 
i i i 
Ea-------------------- {Fair 10 08416е4: iUnsuited: iGood. 
Eudora | low strength. | excess fines. | excess fines. i 
П ' ' 1 
1 1 1 1 
ба-------------------- 1Роог: iUnsuited: iUnsuited: (Fair: 
џеагу | low strength. | excess fines. £ excess fines. { thin layer. 
+ 1 1 1 
і V р 1 
Ка, Ко---------------- iPoor: iUnsuited: iUnsuited: (0004, 
Кеппеђес | low strength. | excess fines. | excess fines. i 
! ! + ' 
1 р + 1 
Ке“: ! ! ! i 
Кірзоп--------------- |Роог: iUnsuited: iUnsuited: iPoor: 
| thin layer, | excess fines. | excess fines. | thin layer, 
| area reclaim, i ! i. area reclaim. 
1 4 1 Н 
1 ' ' ' 
Sogn----------------- IPoor iUnsuited: iUnsuited: iPoor: 
i thin layer, | excess fines. | excess fines. | area reclaim. 
| area reclaim. ! ! ! 
1 1 ! ' 
1 V i ' 
Қа-------------------- iPoor: iUnsuited: iUnsuited: iFair: 
Ladysmith | low strength, | excess fines. | excess fines. | thin layer, 
| shrink-swell, ! | | too clayey. 
' 1 ц 4 
I l 1 1 
Ма, Mb---------------- tFair: iUnsuited: iUnsutted: 1Good. 
Morrill i low strength. t excess fines. } excess fines. | 
у 1 , 1 
1 1 1 Џ 
Мс-------------------- IFair 10 08:31 еа: 1181 Сеа: iFair: 
Morrill | low strength. | excess fines. | excess fines. | too clayey, 
' i r | thin layer, 
' $ 1 ' 
4 1 4 I 
Ме----------------- ---|Poor: iUnsuited: iUnsuited: IGood. 
Muir і low strength. | excess fines. | excess fines. i 
' ' Ц Р 
i 4 1 i 
Ма-------------------- IFair 101551 сеа: iUnsuited: iGood. 
Nodaway | low strength. 1 excess fines. | excess fines. ! 
i i ! ! 
Оа-------------------- j Poor: iUnsuited: tUnsuited: iGood. 
Olmitz | low strength. i excess fines. } excess fines. i 
' 1 t Li 
' Џ ' 
Üb---------------- ----|Сбоо4----------------- IFair: iUnsuited: iGood. 
Ortello | | excess fines. | excess fines. i 
П 1 t 
i [А V ' 
Pa, Pb, Рс-------- =--- Poor: tUnsuited: !Опзиі феа: iFair: 
Pawnee i Shrink-swell, | excess fines. | excess fines. | too clayey, 
} low strength. } | | thin layer. 
M i 1 i 
1 1 || 1 
Ра", Н i i ! 
Pits i ! i i 
} T ! ! 
Sa--------------- ===== Poor: tUnsuited: iUnsuited: iFair: 
Shelby { low strength. | excess fines. | excess fines. | too clayey, 
LI t 1 t 
! ' | | Slope. 
' ) } ! 
55-------------------- IPoor: iUnsuited: iUnsuited: iPoor: 
Steinauer » low strength. t excess fines. | excess fines. | Slope. 
f Н 1 
) [Я 4 


Зее tootnote at end of table, 
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TABLE 10.--CONSTRUCTION MATERIALS--Continued 


Soil name and Roadfill 


map symbol 


5%: 

Steinauer------------ |Роог: 
i low strength. 
' 
| 

Shelby--------------- iPoor: 
і low strength 
1 
I 

Та, Tb---------------- (Poor: 

Tully | low strength, 
| Shrink-swell. 
П 
' 

Ма-------------------- ІРоог: 

Wabash | wetness, 
I shrink-swell, 
| low strength. 
4 
1 

Wb, Wo---------------- ІРоог: 

Wymore shrink-swell, 


1 
' 
| low strength. 
' 
1 


Запа 


Unsuited: 


n 
ехсезз fines. 


Unsuited: 
excess fines. 


V 
1 
1 
1 
t 
i 
' 
' 
1 
1 
1 
1 
О 
1 
M 
1 
р 
1 
р 
! 
tUnsuited: 
| excess fines. 
' 
I 
J 
1 
' 
4 
' 
' 
Н 
1 
1 
у 
1 
+ 
Н 
і 
' 
' 
' 
' 
' 
| 


Unsuited: 
excess fines. 


Unsuited: 


n 
excess fines. 


U 


U 


U 


U 


U 


Gravel 


nsuited: 
excess fines. 


nsuited: 
excess fines. 


nsuited: 
excess fines, 


nsuited: 
excess fines. 


suited: 


n 
excess fines. 


* See map unit description for the composition and behavior of the map unit. 


SOIL SURVEY 


Fair: 
too clayey, 
slope. 


air: 
too clayey, 
slope. 


air; 
too clayey. 


Poor: 
wetness. 


or; 


i 
1 
1 
1 
l 
1 
| 
l 
1 
1 
' 
1 
1 
1 
| 
+ 
! 
M 
і 
1 
| 
з 
1 
! 
} 
IF 
' 
1 
i 
1 
1 
1 
V 
! 
1 
' 
1 
' 
' 
' 
V 
i Ро 
| thin layer. 
! 
1 
1 


Торзо11 
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TABLE 11.--WATER MANAGEMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. Absence of an entry indicates 
that the soil was not evaluated] 


эл нь зЪ:ззз—5———— 


П 1 1 ' 1 
Soil name and | Pond | Embankments, | Drainage | Irrigation i Terraces ! Grassed 
map symbol | reservoir | dikes, and ! ! i and ! waterways 
i areas | levees [ i | diversions i 
| | | | | 
Еа---------------- iSeepage-------- iPiping--------- iNot needed----- iFavorable------ iNot needed----- iFavorable. 
Eudora | | } ў | і ! 
! ! ! ! i ! 
Ga---------------- | Зеераве-------- 1Еауогар1е------ iNot needed----- |Ғауогаһ1е------ |Егодез easily Favorable. 
Geary | | ' ! ! i 
1 i 1 1 1 
I ! V ' t 1 
Ка, Кр------------ |Зеераде-------- iPiping--------- iFloods, iFloods--------- iNot needed----- iFavorable. 
Kennebec i | | frost action. | ! ! 
! ! ! ! ! ! 
Кой: i i ! i ! | 
Кірзоп----------- 151оре, IThin 1ауег----- INot needed----- iDroughty, iSlope,. (81оре, 
| depth to госк, | i | rooting depth,| depth to госк.| droughty, 
| i ' | slope. I | depth to rock, 
i | ! ! | | rooting depth. 
} i ! ! ' | 
Sogn------------- iSlope, iThin layer----- iNot needed----- iDroughty, iDepth to rock  iDroughty, 
| depth to rock.} } | rooting depth,} | rooting depth, 
| | і } з1оре. i | depth to rock. 
1 t 1 1 1 1 
l ' Y і 1 1 
Ша---------------- |Favorable------ tHard to pack---iPeres slowly---|Peres slowly, {Not needed----- iPeres slowly, 
Ladysmith | ' | | erodes еаз11у.| | егодез easily. 
1 Ц 1 ' 1 ' 
1 1 1 1 1 I 
Ma, Mb------------ iSeepage-------- 1ТЕауогар16------ {Моё needed----- 1Еауогар16------ iFavorable------ iFavorable. 
Morrill | | I I i | 
| Ц 1 ' + 
І 1 1 V ! V 
Мс---------------- | Зеераве-------- (Еауогар16------ {Моё needed----- 1510ре---------- |Еауогабје------ iFavorable. 
Morrill ! ! ! ! } i 
1 1 1 1 1 
1 1 4 1 1 I 
Ме---------------- iSeepage-------- iFavorable------ {Моё needed----- iFavorable------ INot needed----- iFavorable. 
Muir ! ! ! ! | i 
! ! i ! ! ' 
Na---------------- iSeepage-------- iFavorable------ iFloods--------- ЇЕ1о0048--------- | Моб needed----- iFavorable. 
Nodaway i } | i i i 
4 1 
1 i 1 П I 1 
Оа---------------- iSeepage-------- iFavorable------ | Мос needed----- 1Еауогар16------ iFavorable------ iFavorable. 
Olmitz ! i | ! i 
Н | ' ' ! ' 
1 [7 1 1 1 1 
05---------------- (81оре, | Зеераве, INot пеедед----- 15011 blowing, {Soil blowing---IFavorable. 
Ortello | seepage. | piping. ! i slope. i i 
* t 
і ' ! 1 1 1 
Ра, Pb------------ iFavorable------ iHard to pack---jNot needed----- |Регсз slowly, {Peres slowly---iPercs slowly, 
Pawnee i i ! | егодез еаз11у, | i erodes easily. 
i ' 1 1 1 
4 1 і + + Џ 
Рс---------------- iFavorable------ {Нага to pack---|Not needed----- | Регсз slowly,  iPercs 81081у---1Регса slowly, 
Pawnee ! ! ! | erodes easily,| | erodes easily. 
i i i | slow intake. | ! 
РА“. i | } | i i 
ч ! ! | | | | 
1 1 1 D П 1 
Sa---------------- (81оре---------- iFavorable------ (Кое needed----- |51оре---------- (Еауогар1е------ iSlope. 
Shelby ! } ! ! ! i 
П з 1 i 
' ' ' ' ' $ 
Sb---------------- iSlope, iFavorable------ {Not needed----- 181оре---------- iSlope---------- iSlope. 
Steinauer | Seepage. i | | ! | 
! 4 f 1 1 ' 
pe | | | | | | 
Steinauer-------- (510ре, iFavorable------ iNot needed----- 131оре---------- |51оре---------- 1 ЗТоре. 
Seepage. i р 
1 
1 


Зее footnote at end of table. 
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П 
Soil паме апа | Ропа 
пар symbol і reservoir 
| агеаз 
i 
i 
Зсё: } 
Snelby---------- 151оре---------- 
Н 
' 
Ta, Tb-------- 2---(Favorable------ 
Tully i 
' 
і 
Ма--------------- iFavorable------ 
Wabash I 
! 
! 
Wb, Мс----------- iFavorable------ 
Wymore ) 


TABLE 11.--WATER MANAGEMENT--Continued 


Embankments, 
dikes, and 


' 1 
% 1 
1 D 
' ' 
V 1 
р 1еуеез ! 
t ! 
1 t 
1 ! 
' 

' 


iFavorable------ ! 
! 1 


1 1 
‘Hard to раск---| 
' ! 
} 
IWetness, 
| hard to pack. 
1 

! 

! 


{Нага to pack--- 


Drainag 


Not needed 


Not needed 


Floods, 
р 


е 


егез slowly. 


Irrigation 


iPercs slowly, 
erodes easily. 


1 

| 

IFloods, 

| wetness, 
} percs slowly. 
+ 

3 

1 


|Регез slowly, 


| егодез easily. 
! 
О 


! 

i Terraces 
! апа 

i diversions 
р 
| 
' 


Регсз slowly--- 


Peres slowly--- 


SOIL SURVEY 


Grassed 
waterways 


iErodes easily, 


| peres slowly. 
1 


! 
iPercs slowly, 
wetness. 


I 

! 
I 
IPeres slowly, 

| erodes easily. 
| 

1 


a шанца a n 


# Зее шар unit deseription Гог the composition and behavior of the пар unit. 
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TABLE 12.--RECREATIONAL DEVELOPMENT 


(Some terms that describe restrictive soil features are defined in the Glossary. Зее text for definitions of 
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 


Soil name and 


} Сатр агеаз 
тар symbol i 

' 

V 


Playgrounds 


1 
1 
' 
Ea----- --------------- | Зеуеге: 18511601 --------------- iSlight--------------- iSlight. 
Eudora | floods. } i 1 
} ! i i 
ба--------- ----------- iSlight--------.------- iISlight--------------- iModerate: iSlight. 
Geary i i i slope. | 
4 1 A ' 
1 4 П 1 
Ка, Крһ--------------.- 1 Зеуеге | Модегабе: iSevere: iModerate: 
Kennebec і floods. | floods. | floods. | floods. 
1 ' 1 ' 
I ' 4 1 
Keř: } } ! ! 
Kipson--------------- iSevere: iModerate iSevere: iModerate: 
| depth to rock | Slope. { depth to rock, i Slope. 
i | | slope. ! 
! ! i ! 
5ойп-------------- --- Severe; iModerate: iSevere: 1511806. 
| depth to rock. i slope. | depth to rock, | 
D | | slope. i 
i ! | i 
La---2-2---------2-2-2---- iModerate: iSlight--------------- tModerate: iSlight. 
Ladysmith } percs slowly. Н | peres slowly. | 
, 1 1 1 
Џ 1 V 1 
Ma, Мр-------------.-- iSlight--------------- ISlight--------------- iModerate: iSlight. 
Morrill | i і Slope. i 
! | ! ! 
Мс-------------------- |Модегабе: IModerate: iModerate: (Moderate: 
Могг111 | too clayey. | too clayey. | Slope, | too clayey. 
} Н | too clayey. } 
! ! ! ! 
Ме------------ -------- | Severe: iSlight-----------.--- iSlight--------------- 18118085. 
Миїг | floods. } | i 
1 , Li 1 
T 1 ! 1 
Ма------------------. -iSevere: (Moderate: ISevere: IModerate: 
Nodaway | floods. { floods. } floods. floods. 
M M ' 
V 1 ! 
Оа------- “------------ 1511Ңһ%--------------- rSlight--------------- iModerate: Slight. 
Olmitz i ! } slope. 
' 4 ' 
t i 1 
05-------------------- 15115һ%--------------- iSlight--------------- | Зеуеге: Slight. 
Ortello i ! slope. 
M 
+ 
Ра----------- ------- -- Moderate: Moderate: Moderate: Moderate: 
Pawnee peres slowly, too clayey. регсз slowly, too clayey. 


Н 

} 

| too clayey. too clayey. 
П 

4 


' 
' 
1 
1 
! 
1 
' 
Ц 
' 
! 
1 
1 
' 
Ц 
, 
' 
1 
і 
' 
' 
a 
| 
' 
' 
' 
Ц 
‚ 
1 
' 
' 
' 
' 
' 
V 
' 
4 
Д 
! 
4 
1 
' 
' 
' 
' 


[] 
! 
Џ 
1 
t 
1 
' 
1 
1 
1 
} 
Рампее | регсз slowly, | too clayey. 
1 
1 
! 
Y 
1 
1 
+ 
1 
V 
' 
Ц 
1 
! 
! 
1 


Ввһв--"---------------.-.. 'Модегађе; Модегађе: Moderate: Moderate: 
peres slowly. too с1ауеу, 
| too clayey. 
' 
I“ 
Рс-------------------- iSevere: Severe: Severe: Severe: 
Pawnee | too clayey. too clayey. too clayey. too clayey.. 
1 
! 
Ра“. ! 
Pits | 
1 
' 


! 
| 
' 
! 
! 
[ 
1 
! 
' 
| 
' 
у 
П 
1 
Я 
1 
П 
1 
' 
' 
' 
і 
' 
' 
' 
F 
| 
! 
! 
' 


See footnote at end of table. 
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TABLE 12.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and Camp areas Ріспіс areas Playgrounds Paths and trails 


map symbol 


о 
8 

too clayey, 
peres slowly. 


1 1 
! ! i 
! ! ! 
! ! ! 
1 4 ! 
! ! ! 
$а-------------------- iModerate: iModerate: | Зеуеге: iModerate: 
Shelby | slope, | too clayey, і slope. | too clayey. 
| peres slowly, | slope. | } 
| too clayey. ! ! ! 
+ I 1 1 
$ I V ! 
50-------------------- | Зеуеге: | Зеуеге: |} Зеуеге: iModerate: 
Steinauer | slope. | slope. | slope. { too clayey, 
! ! ! | slope. 
| ! ! ! 
56": } i i | 
Steinauer------------ iModerate: |Модегабе і Земеге: iModerate: 
| регез slowly, | slope, | slope | too clayey. 
| Slope, | too clayey. ' | 
{ too clayey. i i р 
1 ' 
р 1 4 ' 
Shelby--------------- iModerate: iModerate: | Зеуеге: iModerate: 
| slope, | too clayey, | slope. { too с1ауеу. 
| peres slowly, | slope. ! 
| too clayey. | | | 
1 Н 4 1 
! 1 i I 
Ta, Tb---------------- IModerate: iSlight--------------- iModerate: iSlight. 
Tully | too clayey. | | too clayey, ! 
! | | slope. ! 
! ! ! ! 
Ма-------------------- iSevere: iSevere: | Зеуеге iModerate: 
Wabash | floods, | wetness, I wetness, | wetness, 
| wetness, | | регез slowly. | too clayey. 
| peres slowly. ! ! | 
1 ' , 4 
} |! 1 1 
Wb, Wo---------.------- iModerate: iModerate: iModerate: iModerate: 
мупоге too clayey, | too clayey. | slope, | too clayey. 
1 Н 1 
| | | 
! i ! 


| 
| peres slowly. 
' 
| 


* See map unit description for the composition and behavior of the пар unit. 
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Absence of ап entry indicates that the 


TABLE 13.--WILDLIFE HABITAT POTENTIALS 


[3ee text for definitions of "good," "fair," "poor," and "very poor." 


MARSHALL COUNTY, KANSAS 


Soil was not rated] 


for-- 


as 


abitat elements 


or 


a 


oten 
iGrassesiherba-jHard- 


| Range- 
| land 
! 

\ 


iWetland 
wild- 


water 
areas 


iConif-iShrubsiWetlandiShallow 


1 
1 
' 
1 


Iplants 


у 


erous} 
lantsi 


ceous| wood 
lantsitrees 


and 
tlegumes}{ 


1 сгорз 


Soil name and 
map symbol 


1 
1 
1 
10004 
} 
| 


80411--------------рү6ёгу 


Кірзоп------------|Роог 


Кепперес 


Eudora 


Ga-----------------|Fair 
Geary 


Еа----------------- 
Ka, Kb-------------|iGood 


Кен: 


poor. 
1 
I 
1 
1 
i 
i 
1Good 
| 
! 


4 
1 
1 
1 
! 
1 
1 


Mb------2-------|Good 
Mo--------.---------|Fair 


Ladysmith 
Morrill 
Могг111 
Nodaway 
Olmitz 


La-----------------|Fair 
Muir 


Ме-----------------!Сооа 
да-----------------!Сооа 


Ца----------------- 


Ма, 


П 
|| 
! 
ІҒаіг 
! 
1 
! 


00----------------- 


Pe---------|Fair 


Ortello 
Pb, 
Pawnee 


Pa, 


Shelby------------|Fair 


Tb---.----.-----|Fair 


' 
| 
' 
' 
И 
1 
| 
1 
| 
' 
1 
t 
t 


Sb-----------------|Poor 
Steinauer 
Steinauer----+----j} Poor 


Shelby 


Pits 
ба-----------------|Еаїг 


РА“. 
Sc*: 


Ta, 


I 
' 
' 
! 


Ша-----------------!Роог 


Wabash 
Wymore 


Tully 
Wb, We-------------|Fair 


* See map unit description for the composition and benavior of the map unit. 


SOIL SURVEY 


Absence of an entry indicates that data were not estimated] 


TABLE 14.--ENGINEERING PROPERTIES AND CLASSIFICATIONS 


[The symbol < means less than; > means more than. 
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Soil name and 


1 1 
: ! 1 | 
! 1 } 
мар symbol | | Unified ї , 
! ! 1 4 1 10 | 40 | 200 i 
m | Fee | | | um 
1 ! 
! 1 1 1 ! 1 
Ма----------------- -6018116 loam------- ІСІ, С1-М1134-4, А-6 100 195-100195-100190-100 - 
Нодамау | ! I i і ! 
Н Ц 1 ' 
! ! I ' ! Џ 
да----------------. ILoam------------ Ісі, | 0 100 190-100185-95 160-80 - 5 
011162 21-60 Clay loam------- ICL | 0 100 190-100185-95 160-80 
1 1 t ' ' 
р I 1 1 ' 1 
Ob---.--------.------ 0-20|Sandy loam------ ISM, ML ! 100 1 100 170-85 (40-55 
Ortello 20- 361Fine sandy маг ML ' 100 | 100 170-85 (40-55 
! | sandy loam. ! ! ! ! 
36-60iFine sand, loamy isP- -SM, ! 100 | 100 150-75 | 5-35 
| fine sand. } I ! ! ! 
' 4 1 1 1 ' 
Џ 1 І 1 ! t 
Ра, Pb------------- -131С1ау loam------- "СЕ ' 0 95-100195-100185-100170-90 
Рампее =36 1 С1ау------------ (CH ' 0 95-100195-100185-100 170-85 
=60 Clay loam, sandyiCL, CH ! 0 95-100195-100180-100170-90 
| с1ау loam. | | ' Н ! 
1 1 1 1 ' ' 
' $ 1 1 1 1 
Рс----------------- ІСІау------------ ICL, СН | 0 95-100195-100185-100170-90 
Pawnee {С1ау-----=------ ICH } 0 95-100195-100185-100170-85 
{С1ау loam, запду ст, СН | 0 95-100195-100180-100;70-90 
| clay loam. ! | I ' } 
! ! ! ! ! ! 
РА“, ! ! ! ! ! ! 
nis | | | ME ME 
4 
! t 1 4% ! р 
Sa----------------- IClay loam------- ІСІ, | 90-100185-98 175-90 155-70 
Shelby iClay loam------- СЕ i 90-100185-98 175-90 155-70 
-601С14у loam------- ICL i 90-100185-98 175-90 155-70 
з 1 ' 1 Н Е 
і 1 t 1 1 1 
50----------------- iClay loam------- ІСІ. i 95-100195-100190-100170-90 
Steinauer -181С1ау loam------- icL, CH ! 95-100195-100:90-100:70-90 
250 ови, clay loam ІСІ, i 95-100195-100190-100160-75 
зой ] | | | | | 
с”; ' 4 t 
Steinauer--------- IClay 1оап------- ісі. 1А-6, 195- 100195- 100190- 100170-90 
IClay loam------- ICL, CH 14-6, 195-100195-100190- 100170-90 
iLoam, clay loam {CL (3-6 195-1001 195- 100! 190-100 160-175 
} ! ! ! 
Shelby------------ iClay loam------- ІСІ. 1А-6 0 e 8-08 | 15-90 155-70 
1С1ау loam------- ICL 1456, 0 90-100185-98 175-90 155-70 
|С1ау 1оап------- ICL 14-6, 0 90-100185-98 175-90 155-10 
1 ' ' ' 
1 t ! } 1 1 
Та, Т0------------- ISilty clay loam {CL 14-6, 0 85-100185-100)85-100185-95 
Ти11у ISilty clay, ICH, CL 14-7 0 85-100185-100185-100185-95 
| clay, cherty | | р | ! 
| silty clay. ! ! ! ! ! 
} ! ! ! i Н 
Ма----------------- 3iSilty clay loam ІСІ, CH | 100 1100 | 100 195-100 
Wabash 01511%4у clay, clay|CH | 100 1100 | 100 195-100 
1 1 1 1 1 1 
1 1 t ! t 
Wb, Ис------------- ISilty clay loam {CL, CH, | 100 |100 i95- 100195- 100; 
Wymore ! | ML, MH | р ! 
ISilty clay------ ICH || 100 | 100 195-100195-1001 
ISilty clay loam !CL, CH | 100 | 100 !95-100! 85-100! 
1 M 
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* See map unit description for the composition and behavior of the map unit. 
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Entries under "Erosion factors--T" apply to the entire profile. 
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under "Wind erodibility group" apply only to the surfaee layer. 


were not available or were not estimated] 


[The symbol < means less than. 
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TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued 
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* See map unit description for the composition and behavior of the map unit. 
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SOIL SURVEY 


TABLE 17.--CLASSIFICATION OF THE SOILS 


Family or higher taxonomic class 


Coarse-silty, mixed, mesic Fluventic Hapludolls 
Fine-silty, mixed, mesic Udic Argiustolls 
Fine-silty, mixed, mesic Cumulic Hapludolls 

Loamy, mixed, mesic, shallow Udorthentic Haplustolls 
Fine, montmorillonitic, mesic Pachic Argiustolls 
Fine-loamy, mixed, пезіс Typic Argiudolls 
Fine-silty, mixed, пезіс Cumulic Haplustolls 
Fine-silty, mixed, nonacid, mesio Mollic Udifluvents 
Fine-loamy, mixed, mesic Cumulic Hapludolls 
Coarse-loamy, mixed, mesic Udic Haplustolls 

Fine, montmorillonitic, mesic Aquic Argiudolls 
Fine-loamy, mixed, mesic Typic Argiudolls 

Loamy, mixed, mesic Lithic Haplustolls 

Fine-loamy, mixed (calcareous), mesic Typic Udorthents 
Fine, mixed, mesic Pachic Argiustolls 

Fine, montmorillonitie, тезїс Vertic Haplaquolls 
Fine, montmorillonitic, mesic Aquic Argiudolls 


ж The Ortello soils in this county are taxadjuncts to the Ortello series because the mollie epipedon 


is more than 20 inches thick. 


This difference does not affect the use and management of the soils. 
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employer. 
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SOIL LEGEND 


Eudora silt loam 

Geary silt юат. 3 to 7 percent slopes 

Kennebec silt loam 

Kennebec silt loam, channeled 

Kipson-Sogn silty clay юат. 5 to 25 percent slopes 
Ladysmith silty clay loam 

Morrill loam, 1 to 4 percent slopes 

Morrill юат. 4 to 8 percent slopes 

Morrill clay loam. 4 to 8 percent slopes. eroded 
Миг silt loam 

Nodaway silt loam 

бітіг юат. 1 to 4 percent slopes 

Ortello sandy loam. 4 to 10 percent slopes 

Pawnee clay loam. І to 4 percent slopes 

Pawnee clay loam 4 to 8 percent slopes 

Pawnee clay 3 to 8 percent slopes. eroded 

Pits 

Shelby clay loam, 6 to 10 percent slopes 

Steinauer clay loam, 14 to 25 percent slopes 
Steinauer-Shelby clay loams. 10 to 14 percent slopes 
Tully silty clay loam. 3 to 7 percent slopes 

Tully silty clay loam. 3 to 7 percent slopes. eroded 
Wabash silty clay loam 

Wymore silty clay loam. І to 4 percent slopes 
Wymore silty clay loam, 3 to 6 percent slopes. eroded 


MARSHALL COUNTY, KANSAS 


CULTURAL FEATURES 


BOUNDARIES 
National, state or province 
County or parish 
Minor civil division 
Reservation (national forest or park, 
state forest or park. 
and large airport) 
Land grant 
Limit of soil survey (label) 
Field sheet matchline & neatline 
AD HOC BOUNDARY (label) 
Small airport, airfield, park, oilfield 
cemetery. or flood pool 
STATE COORDINATE TICK 
LAND DIVISION CORNERS 
(sections and land grants) 
ROADS 
Divided (median shown 
if scale permits) 
Other roads 
Trail 
ROAD EMBLEMS & DESIGNATIONS 
Interstate 
Federal 
State 
County, farm or ranch 
RAILROAD 
POWER TRANSMISSION LINE 


(normally not shown) 


PIPE LINE 
(normally not shown) 


FENCE 

(normally not shown) 
LEVEES 

Without road 

With road 

With railroad 
DAMS 

Large (to scale) 

Medium or small 
PITS 


Gravel pit 


Mine or quarry 


KANSAS AGRICULTURAL EXPERIMENT STATION 


CONVENTIONAL AND SPECIAL 


SYMBOLS LEGEND 


MISCELLANEOUS CULTURAL FEATURES 
Farmstead, house 
(omit in urban areas) 
Church 
School 


Indian mound (label) 
Located object (label) 
Tank (label) 

Wells, oil or gas 
Windmill 


Kitchen midden 


WATER FEATURES 
DRAINAGE 

Perennial, double line 
Perennial, single line 
Intermittent 
Drainage end 
Canals or ditches 

Double-line (label) 

Drainage and/or irrigation 


LAKES, PONDS AND RESERVOIRS 


Perennial аль 


т) 


Intermittent м „** 


MISCELLANEOUS WATER FEATURES 
Marsh or swamp 
Spring 
Well. artesian 
Well, irrigation 


Wet spot 


<> 


SPECIAL SYMBOLS FOR 
SOIL SURVEY ie “АЙШЕ 


SOIL DELINEATIONS AND SYMBOLS ес =... 
ESCARPMENTS 


Bedrock ПТО 
(points down slope) 


Other than bedrock 
(points down slope) 


SHORT STEEP SLOPE 


GULLY 
DEPRESSION OR SINK 
SOIL SAMPLE SITE 
(normally not shown) 
MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
Gumbo, slick ог scabby spot (sodic) 
Dumps and other similar 
поп soil areas 
Prominent hillor peak 
Rock outcrop 
(includes sandstone and shale) 
Saline spot 
Sandy spot 
Severely eroded spot 


Slide or slip (tips point upslope) 


Stony spot, very stony spot 
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